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IMPORTANCE. 


Elm is one of the important commercial woods of the United States. 
It is important, however, not so much because of the amount con- 
sumed annually, for 8 or 10 hardwoods and an even greater number 
of softwoods are used in larger quantities, as because it has qualities 
which make it especially desirable for bent work and for uses in which 
it is subjected to shock or impact and rough usage in general. It is 
particularly suited for slack-cooperage stock, certain parts of vehicles, 
baskets, and crating. 


COMMERCIAL SPECIES. 


The following five species produce the supply of elm wood in the 
United States: White elm (Ulmus americana), slippery elm (Ulmus 
fulva), cork elm (Ulmus racemosa), wing elm (Ulmus alata), and 
cedar elm (Ulmus crassifolia). The proportion which each con- 
tributes to the lumber industry is not known, since they are often 
mixed together and are all generally listed as ‘‘elm”’ in reports of 
manufacturers of elm lumber and elm products. 

White elm is by far the most important species in the production 
vi elm wood. It often goes under the name ‘‘gray elm”’ in the Lake 
States, and in foreign countries is called ‘““American elm” and ‘‘Cana- 
dian elm.” 
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Slippery eim is so called from its thick mucilaginous inner bark, - 
which distinguishes it from the other elms. Thename ‘red elm”’ is 
also applied to it. This species is second in importance. Since the 
wood is quite similar to white elm and the tree is found in practically 
the same regions, it is generally marketed with white elm under the 
same name. | 

Cork elm, which takes its name from the corky excrescences or 
growths on the twigs, is also an important commercial species. It is 
called ‘‘rock elm”’ in the trade. This name is also applied to hard, 
dense, rapid-growth wood of other species; in fact, very dense wood 
of any species of elm is called rock elm, and the softer, more porous 
wood is called ‘‘soft elm.” Very porous elm wood is often termed 
“water elm” or “swamp elm.” ; 

Wing elm takes its name from the corky growths on the twigs 
similar to those on cork elm, which in this species are thin and wing- 
like. .Wing elm is of small importance commercially. 

Cedar elm, often called “‘red elm”’ and in Arkansas ‘“‘ basket elm,” 
is utilized only in a small way, and much of it is not large enough to 
manufacture into lumber. 


CHARACTERISTICS OF THE WOOD. 


GENERAL APPHARANCE. 


The heartwood of elm is light brown, often tinged with red; the 
sapwood is lighter. The wood has a fairly distinct and somewhat 
attractive figure, which is due to bands of pores occurrmg at the 
beginning of each annual layer of growth. This figure is incon- 
spicuous in rock elm because of the smaller size of the pores. The 
figure varies considerably with the width of annual rings, wood with 
annual growth layers moderately wide usually yieldmg the most 
attractive material. Radial cuts do not give the quartered effect 
of oak because of the comparatively narrow pith rays. Tangential 
surfaces present the most pleasing appearance. 


MECHANICAL PROPERTIES. 


The wood of all species of elm is in general heavy, hard, strong, 
and has in a high degree the ability to withstand shock. It is difficult 
to split, except slippery elm. It shrinks moderately im seasoning, is 
one of the best woods for bending, and takes a good polish. Table 1 
gives the properties of the three principal elm woods expressed in 
comparative terms. Table 2 shows the results of tests to determme 
the mechanical properties of the elms, with data for several hickories 
included for comparison. The table also gives the values of these 
woods compared to oak. Similar data for wing and cedar elm are 
not available. Table 3 gives, for different elms, the average com- 


UTILIZATION OF ELM.  ~ 3 


puted weight of 1-inch lumber, the weight of a cord of wood, and the 
weight of logs per thousand board feet as scaled by the Doyle and 
Scribner log rules. In this table the cord is calculated as being 
composed of 90 cubic feet of solid wood. The weight adopted by 
the Hardwood Manufacturers’ Association of the United States for 
rough white elm lumber i inch thick is 3,200 pounds per thousand 
board feet. Comparison of this with he figures given in Table 3 
shows that the association weight is for lumber in a partially air-dry 
condition. A weight of 3,200 pounds per thousand board feet cor- 
responds to a moisture content of about 16.4 per cent, and air-dry’ 
wood usually varies between 12 and 15 per cent. Similarly, the 
weight adopted by the same association for rough cork elm lumber 
is 3,800 pounds per thousand, which is somewhat higher than that 
given in Table 3. 

In general, cork elm has higher strength values than white elm, 
and slippery elm has values between the two. Both white and 
slippery elm have lower strength values than white oak (excepting 
the shock-resisting ability of slippery elm), particularly in com- 
pression perpendicular to grain and hardness. The values for cork 
elm do not vary greatly from those for white oak, except m shock- 
resisting ability, which is much higher in cork elm. The elms all 
rank lower than the hickories in mechanical properties. A good 
quality of cork-elm wood should, however, make a fairly satisfactory 
substitute for hickory where these properties are of first consideration, 
as for long heavy handles, the running-gear parts of light vehicles, 
eveners, etc. 

Him is a fairly durable wood. The estimated average life of un- 
treated elm lumber in the United States in situations exposed to the 
weather is from 6 to 8 years. The durability of any individual stick, 
however, may vary from this figure, depending on the quality of 
the wood and the moisture conditions. White elm is said to be 
somewhat less durable in contact with the soil than slippery elm. 
Tt is highly desirable to treat elm where it is to be used in exposed 
situations. By proper treatment with creosote its hfe may be 
lengthened to-20 or more years. 


TaBLE 1.—Properties of elm woods expressed in comparative terms. 


| 


Property. White elm. Slippery elm. Cork elm. 
AVES 1 os A en a Moderately heavy-....-- Moderately heavy-.-.-...-. | Heavy. 
Shrmilcage eS ee een 2. IMOd era TCH sae seen Moderate se se C2 pat ok sre | Moderate. 
Sasaeih A eh Soe aes Moderately strong-....... Moderately strong.-....—. | Strong. 
Mtiinest awe oe Moderately stiff ......... Moderately stiff......__. Moderately stiff. 
HATE MeSSE soe ees yea Moderately RTE se eae Moderately hard........| Hard. 
phock-resistingiabilityss2- | Goods-.5-22..2.....422)- Good erste ew ae sae er Excellent. 


aa tli by Bihan aN 1 EXO VOT Repent ah Py ape, Maes | Pek LO ee en ences ue | Poor. 
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TABLE 3.—Computed weights of elm in different forms. 


1,000 board feet of logs. 


1.000) ford 
: (90 
and sian feet cubie | Doyle log rule: diameter of logs Scribner log rule: diameter of 
: | iinch | feet (inches)— logs (inches)— 
lumber.) send | 
| wood) | 
6 V2 2 18 24 6 12 18 24 
| 
beer, Hee ee| | 
Loss |) Goss | iios.. |. Tbs. Ae sobs | “Ths le hs nls | Lbs. | Lbs. 
White elm, green....| 4,300 | 4,700] 55,600 | 12,000/ 8, 400 | 7,100 | 12,400 | 9,700/ 7,700 7, 000 
White elm, air-dry.-| 2,900] 3,200 | 37,400} 8,100/ 5,600| 4,800] 8, 300 | 6,500; 5,200 fetes te 
Slippery elm, green..}| 4,700} 5,000 | 59,900 | 12,900 | 9,000/ 7,600 | 13, 300 | 10, 506 | 8,300 7, 600 
Slippery elm, air-dry| 3,200 | 3,400] 40,600| 8,800] 6,100} 5,200} 9°000 | 7,100) 5,600| 5,100 
Cork elm, green....- 4,500 | 4,900 | 57,700 | 12,400 | 8,700] 7,500 | 12/800 | 10,100} 8,000/ 7,300 
Cork elm, air-dry....| 3,700} 4,000 | 48,100 | 10,400) 7,200] 6,100 | 10, pa 8,400 6,700 | 6, 000 


STRUCTURE OF THE WOOD. 


Elm belongs to the group of ring porous woods, the beginning of 
each ring or layer of growth containing a band of more or less con- 
spicuous pores. Throughout the rest of the growth ring there are 
smalier pores arranged in more or less continuous wavy fare These 
wavy lines are of assistance in distinguishing elm from other ring 
porous woods, such as the hickories, ashes, oaks, and chestnut. 
The medullary rays are narrow and not visible to the unaided eye. 
In hackberry and sugarberry, which resemble the elms in structure, 
the rays are visible. The number, size, and arrangement of large 
and small pores serve to distinguish the wood of the different species. 
Slippery elm (Pl. I) has several rows of large pores, and the small 
pores are in somewhat interrupted wavy lines. In the other species 
of elm there is a single row of pores at the beginning of each annuai 
ring. In cork elm (PI. IL) these pores are much smaller than in 
slippery and white elm (Pl. III), and the small pores are in very 
distinct, fairly continuous, wavy bands. 

The following key may be used to distinguish the three principal 
elm species.t The characteristics mentioned may be seen on a 
smoothly cut cross section. A hand lens is an efficient aid in applying 
the key. 


Pores of late wood arranged tangentially in conspicuous wavy, usually continuous, 
bands, the pores minute. 


A. Rays very distinct to the unaided eye; heartwood indistinct, color yellowish. 

HAcKBERRY, Celtis occidentalis. 

SUGARBERRY, Celtis mississippiensis. 

B. Rays barely visible to the unaided eye; heartwood distinct, color reddish brown. 
1. Pores of early wood in a band 3 or more pores wide. 

Rep or Surepery Exim, Ulmus pubescens. 


1 Wing elm is similar in appearance to cork elm, except that the bands of small pores are about as 
wide as the intervening spaces. Cedar elm may be distinguished by the very indistinct row of pores 
at the beginning of the annual ring. 
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2. Pores of early wood in a single tangential row. 

a. Pores of early wood comparatively large, forming a continuous row; 
bands of small pores numerous, usually about as wide as the inter- 
vening bands of dense tissue. Wood moderately hard and heavy. 

Waite Erm, Ulmus americana. 
b. Pores of early wood minute, individual pores scarcely visible to the 
unaided eye, often rather widely separated; bands of small pores not 
. sO numerous as in white elm, narrower than the intervening bands 
of dense tissue (except in narrow rings). Wood very hard, heavy, 
GETS ee ERE Leite s MAIN MON a 18 Cork or Rock Erm, Ulmus racemosa. 


SUPPLY AND DEMAND. 
RANGE AND SIZE OF SPECIES. 


The botanical range of white elm includes nearly all of the region 
east of the Rocky Mountains (fig. 1). The area of principal com- 


Fic. 1.—Distribution of white elm (Ulmus americana). 


mercial importance, however, is southern New England, the Great 
Lakes States, and the southern Mississippi Valley. White elm is 
the largest of the elms, frequently attaining a height of from 100 
to 120 feet, with a buttressed trunk from 6 to 10 feet in diameter. 
The range of slippery elm (fig. 2) is nearly as great as that of white 
elm and includes practically the same territory. Slippery elm is not 
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abundant, however, in any part of its range; the trees are scattered 
throughout the forest and the average size is small. The slippery 
elm tree grows to a height of from 60 to 70 feet, with a trunk rarely 
more than 2 to 24 feet in diameter. The range of cork elm is much 
more limited than that of white and slippery elm (fig. 3). It does 
not extend farther south than Tennessee, and throughout a large part 
of the region of its distribution it is not important commercially. 
The tree attains a height of from 80 to 100 feet and a trunk diameter 
of from 3 to 4 feet. Wing elm grows in southeastern United States 
(fig. 4). It is commercially important in the western part of its 
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Fig. 2.—Distribution of slippery elm (Ulmus fulva). 


range, chiefly in Missouri, Arkansas, and southeastern Texas. It 
rarely has a greater height than 60 feet or greater trunk diameter 
than 2 feet. Cedar elm occurs from southern Arkansas to Mississippi 
and in Texas. It reaches its best development in southern Arkansas 
and northeastern Texas, where it grows to a maximum height ‘of 
90 feet and a maximum trunk diameter of about 3 feet. It is fairly 
abundant in some localities in Texas. 


SUPPLY. 


The principal supply of elm has come from the States bordering on 
the Great Lakes, but logging and agriculture have greatly reduced 
the stand. Wisconsin and Michigan still furnish a large supply of 
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TRANSVERSE SECTION OF THE WoobD OF SLIPPERY ELM; MAGNIFIED 20 
DIAMETERS. 
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TRANSVERSE SECTION OF THE WoobD OF CORK ELM; MAGNIFIED 20 
DIAMETERS. 
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TRANSVERSE SECTION OF THE WooD OF WHITE ELM; MAGNIFIED 20 
DIAMETERS. 
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Fic. 1.—SHOWING MACHINE FOR MAKING BUSHEL BASKETS, 
SPLINTS IN CIRCULAR FORM READY FOR BENDING ON 
MACHINE, HOOP AND FINISHED BASKETS. GRAIN BASKET 
IN FRONT. 


Fic. 2.—ELmM RimS USED FOR CHEESE BOXES AND ROUND MEASURES, READY FOR 
SHIPMENT. 
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the three important species. There is yet considerable standing 
timber of white elm in these two States, and one of the principal 
sources of supply is the northern third of the southern peninsula of 
Michigan. A large part of the total supply of cork elm also comes 
from the southern parts of Wisconsin and Michigan. This species 
of elm is being exhausted much more rapidly than the others. 

So much of the forest timber has been removed in the Great Lakes 
region that factories requiring a large supply of cheap elm timber 
have in many cases been forc2d to discontinue operations there. 
Future supplies in this region must come largely from woodlots and 
small timber holdings. 


Fie. 3.—Distribution of cork elm (Ulmus racemosa). 


There is considerable standing white elm in the southern Mississippi 
Valley region, where it has only recently been exploited to any great 
extent. Arkansas is now one of the principal sources of white-elm 
timber, but factories in that State which demand large quantities of 
elm in the log are already complaining that they have considerable 
trouble in securing a sufficient supply. Many of such factories have 
removed farther south to Mississippi and Louisiana. These two 
States have teen yielding increasing amounts of elm saw timber 
each year and must be depended on for a large part of such timber 
in the future as well as a supply in log form for elm-using factories. 

The elm timber of the southern Mississippi Valley region, in gen- 
eral, seems to differ in quality from that obtained in the Great 
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Lakes region. The southern elm is darker, usually reddish, and 
often variable in color, in contrast to the more uniform and lighter- 
colored northern elm. The darker and more variable color is not 
sought in the manufacture of some products, such as high-grade 
baskets, in which a white, clean appearance is desired. The south- 
ern elm also seems to be more defective, so that there is greater waste 
in manufacture. It has the reputation of being more brash and less 
strong than the northern elm, although probably considerable vari- 
ation in these qualities would be found in material from any one region. 

The stand of privately owned elm timber in Michigan, Wiscon- 
sin, and Minnesota was estimated by the Bureau of Corporations in 


Fig. 4.—Distribution of wing elm (Ulmus alata). 


1907 to 1909 ! to be 3,700,000,000 ? board feet. These three States 
yield nearly one-half the elm saw timber produced in the United 


States. Assuming that the annual cut throughout the country is in - 


proportion to the stand, it follows that there is a total stand of approx- 
imately seven and one-half billion feet. This would furnish a supply 
for approximately 30 years at the present rate of cutting. This does 
not take into account the manufacture of products other than elm 
lumber, such as slack cooperage, which are made directly from the 
log. Economic conditions in manufacture change so largely from 
year to year that any estimate regarding the probable exhaustion of 
the supply is unsafe. It is estimated that about three-fourths of the 


1 Report on the Lumber Industry, Part I, Standing Timber, 1913, page 78. 
8 Michigan, 2,100,000,000; Wisconsin, 1,500,000,000; Minnesota, 100,000,000. 
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total amount of elm used is white elm, and it is probable that the 
proportion of the stand does not differ greatly from this figure. 
This would place the stand of white elm at about five and one-half 
billion feet. 

No estimate can be made of the stand of slippery elm. It is cut in 
the same region as white elm. The trees are scattered throughout 
the forest, and the lumber is manufactured and placed on the market 
mixed with white elm. The stand of cork elm is likewise unknown. 
On account of its limited distribution and the heavy demand upon 
the supply it is rapidly diminishing. 

The supply of wing elm and cedar elm is small, and these species 
are of commercial importance only in small restricted areas. Wing 
elm is evidently fairly abundant in certain locations, since an annual 
use of approximately a million feet has been reported in Texas, and 
probably more than that is used in each of the States of Missouri, 
Arkansas, Mississippi, and Louisiana. The stand of cedar elm is 
even less than that of wing elm, and it is used for local manufacturing 
purposes only. The wing and cedar elm trees are not usually larger 
in diameter than 2 feet, and the cedar elm is inclined to become 
shrubby in situations unfavorable for its growth. 


LUMBER CUT. 


The present output of elm lumber is about 240,000,000 board feet 
annually. This puts elm twentieth in rank among all woods and 
tenth among hardwoods in point of lumber production. 

For the past 10 years elm has constituted between 3 and 34 per cent 
of the total amount of hardwood lumber manufactured in the United 
States and between 1 and 2 per cent of the total of all woods. The 
amount of lumber cut does not represent the entire amount of wood 
used, since many woods are utilized by different industries largely in 
the form of the log or billet, and the amount so used 1s not reported 
aslumber. ‘This is true to a certain extent of elm. Table 4 gives the 
production of elm lumber for different years by States. According to 
these figures, the production of elm lumber is decreasing rapidly, 
Nearly 3474 million feet were reported in 1909, about 262 million feet 
in 1912, and alittle less than 178 million feet in 1915. However, there 
has not been a reduction in cut to the extent indicated by these figures, 
since the returns for years subsequent to 1909 are incomplete. This 
is shown by the computed total cut for 1916 of 240,000,000 feet. 
Table 5 shows the number of mills reporting elm for different years. 
Wisconsin and Michigan have been the leading States in the produc- 
tion of elm lumber for the last decade. There has been a decided 
decrease in production in New York, Ohio, Indiana, Illinois, lowa, 
and Missouri. Arkansas, Louisiana, and Mississippi, on the other 
hand, have been producing increasing amounts. In Kentucky and 
Tennessee the production has been rather constant. 
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TaBLE 5.— Number of mills reporting lumber cut of elm in the different States. 


State. 1905 1907 1908 1909 1910 1911 1912 1913 1914 1915 
Ro Galen eee aoe 1,937 | 13,400 | 14,771 | 8,028 | 5,785 | 5,159 | 5,573 | 3,034 | 2,665 | 2,730 
IWASCONSINE St any sonnei 254 199 569 680 545 492 502 315 265 264 
Michi pani also oon Wai ie 254 175 504 700 567 515 488 305 208 217 
NT KANISAS At Pa eee eg es 54 136 107 220 126 100 119 69 68 72 
imdianaes ss LOSES OI oa 299 605 666 914 648 537 597 307 329 293 
OHI AAR = Ser ea a ste 316 520 620 920 650 575 703 322 301 319 
ING Wat YAO Tike) Sai Ota ree en ee oe eee ea (2 2) 850 605 696 684 758 640 570 
MaSSOULIS = baat eee ae 72 283 388 810 527 445 462 243 175 135 
ERE TT ESSCE errs ee eae ec es | eer 161 236 400 293 220 268 124 169 116 
WoMisianates. Feet as a ele Ee a 11 28 PAL 18 24 22 30 26 
INTSSISSo ON Coes es Nee a are Se a 74 86 77 57 64 43 51 49 
Minnesotan es Se Se et el lee 66 195 298 236 211 222 35 61 60 
MUTT TN TG epee pe tet eee) Olea 296 320 436 281 231 284 126 86 63 
Keentuickaeeee 8 eel ae ee 212 245 395 286 218 252 93 33 79 
CONN AES RES a NE aoa ae ieee a 89 282 146 137 131 82 21 64 
Pennsylvania ye. ees ves a|l eee 221 236 308 204 197 233 48 78 119 
NJCRINON Gas eee eee le a 119 134 130 125 130 34 43 77 
Matinee Sea aaa eS fee a 78 80 64 60 60 |= 13 10 53 
NED CANS) 5 Se FH aye NOS Ho IR all a 10 21 13 18 23 9 7 9 
OkVahomar ae se eden |e en oe a 64 88 71 60 60 16 20 17 
INonthi@arolinates =a 9455 55a a 2 23 12 8 9 11 1 8 
WieSt VArsiniatie yo ee ele san a 34 61 46 36 36 9 10 21 
GeOneiaee aes eee ea a(S aeass a 19 15 17 10 20 5 4 8 
AU AD AIIM Eee rUh wee Tilen en anc a 17 45 40 25 27 6 16 15 
ENG WADICESC eee stesso ety feelers a 13 17 19 16 16 4 2 15 
SoutmuiCaroling=ss222 25-22-22 a 3 5 4 Uf 5 4 5 3 
AV AIT DIT eeepc nope mes ec A ERE = a 7 31 20 11 16 5 1 11 
Connecticut perce es ee a 30 38 34 41 33 7 11 17 
Massachusetisesenas se) ooo 8 ener a 46 56 41 34 40 8 8 11 
Newstlampshires 2-22.22.) 525555: a 47 42 38 42 39 4 5 13 
IM si ed eras) Bs ea ee alee iene ee a 17 38 16 10 15 2 2} 6 
TRY nOYG KS US ehaVol: Sg a 2 2 1 1 LSS ee ea 
APY Vel hea eee eet ep i eae | Aa le pall ogy eet ars Be AA OAS ees See fi atta ve) (ee ese Mae ey Eo UR] oo 2 
PD CVT Oe eae pects fern oye te | se Wapato Dux eke By eh 1 TS Rs ean Ha RES ye eae oe 
NOPE Ie SP ees Seales car ne arp eee coc UA Re ERA Ee gp eda ch Bay a (| See Loh |e as Bale Soy eS a | 
SOU ak Geese ae re | ear | = NRE Ve ek VR i RD Oe Di Ss So ckee SI cs ERR TR Ri 
Kansas and Nebraska....--.|.-...-- a 3 3 6 4 9 5 Ayi| ey 
PATRO GENS eee we eee ee 3 688 Ch 7 Oy. | eo ie SE eV erect oN ile aie I egy ie ec WO emdt TN a Looe Ut 
1 New York not included. 3 Including 26 other States. 
2 No report. 4 Including those marked ‘‘a’’, 


AMOUNT CONSUMED. 


Since little elm is used in the rough for building construction, ties, 
poles, ete., practically all of the elm timber cut (except that used for 
fuel) eventually reaches the factory, in the form either cf logs or 
lumber, to be manufactured into various products. The annual 
demand for elm by factories in the United States, according to the 
most recent statistics, amounts to about 365,000,000 feet board meas- 
ure, including all forms of raw material. This figure applies more 
particularly to the year 1911. There has probably been some diminu- 
tion in the amount used since that time on account of the waning 
supply. Considerable elm wood is used for fuel each year, but no 
estimates are available. 

Table 6 shows the amount of elm used in the factories of each 
State. The States bordering the Great Lakes, also Missouri and 
Arkansas, use the largest amounts. Kentucky, Tennessee, Missis- 
sippi, and Louisiana use considerable elm. A comparison of Tables 
4 and 6 shows that in general those States leading in lumber pro- 
duction also lead in amounts used by factories, indicating that 
industries using elm do not generally get their raw material at any 
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great distance. In the case of Pennsylvania, however, where the 
lumber cut of elm is small, manufacturers reported that 90 per cent - 
was secured from outside the State. In Illinois at least 70 per cent 
came from outside, mostly from Michigan and Wisconsin. In New 
York 50 per cent of the raw material was not native to the State. 
In such States as Ohio, Indiana, and Missouri, where the lumber cut 
has decreased considerably in the past few years, the use of elm 
by factories is no doubt much less at the present time than is indicated 
in the table. In Arkansas, Mississippi, and Louisiana, on the other 
hand, the amounts consumed have doubtless increased recently. 
Many factories of Michigan and Wisconsin, especially hoop and 
basket factories which use material in the log, have moved to the 
lower Mississippi Valley during the past few years to get a sufficient 
elm supply. 


TasLe 6.—Annual consumption of elm in factories, by Siates. 


State. | Feet B. M_ |} State. 


| Feet B. M 

Michican.2.22.822-. 9h SPs ee 79,105,951 Per ecm 592.000 
SUNS. 22 ious shee Se Se een 505229) 052 Alanamas = 2 eee Seat | 570,000 
#2. 193: 400 i) Vermont s. 2-25.25 223) ee 569, 625 

35; a08- OOO. Vers rniigs 20 ie se ee eee 445,581 

34,578, (23 || West Virginia.:.—__.__..2...-2-.22=-| 204, 000 

Arkansas... -.-.-.--------+-+--+----- 22: 567, 000. || North: Carolia: = 220 42) ee ee 197,000 
19) 2875500) Nebraska - . 02-2) Tan ee ee 130,581 

19:176) 103-1) Maine. 2. os ae ee 115,500 

105415: 845) | PO klanomps 22: eee ee 110,000 

opecew ALL UN i es See ane SOS Se ee 107, 000 

65858: 000) South! Carolinas s 225-3 == 160, 000 

4832520 11. Washine ons: 5.-5 5 as 2 se ee 100, 000 

3,049; 000 ||; Delaware... ..--.--- ay ee Se 56, 246 

3,080: 000 |) Caltiorning: 220250 ba. ee ee 40,000 

35059: 000.1) Georvia (2252-52 eae ee ee 38, 000 

Miascarliisests. 2s tia 2,100; 000" || Oreron ss -- no ee 10, 200 
WemAS oo 2 Sen (2b ke a ee eee 2 1,866,000: ||, Khode Island _- -: = 22522 22" Sa- 5 4,000 
ConneciiGut=-. 22526-52228 ees 1, 995 °900).1) Montana. 2. ones. Gee eee 1,500 
New. Hampshire=---025 2585 5 704, 273 ——————_. 
New Jersey. 22 >-< ) 626 322 See 654,440 | otal. 2 6 ht ye a Se | 365, 154, 988 


UTILIZATION BY INDUSTRIES. 


Table 7 gives the annual factory consumption of elm grouped 
according to industries. These figures show that the slack cooperage 
industry is by far the most important, the amount credited to this 
use being more than twice that of the next in importance, baskets 
and crates. The figure for slack cooperage was obtained by con- 
verting to board feet census figures on the total amount of slack 
cooperage stock manufactured, while figures for other industries are 
in terms of amounts of lumber consumed. There is a large amount 
of waste in the slack cooperage industry, so that without doubt more 
than 147,000,000 board feet of lumber could have been produced 
from the same raw material which was used in the manufacture 
of this amount of slack-cooperage stock. The importance of this 
industry, therefore, is probably somewhat greater than is shown in 
the table. Figures for slack cooperage are those compiled by the 
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Bureau of the Census for the year 1911. Statistics for other indus- 
tries were collected by the Office of Industrial Investigations of the 
Forest Service during the years 1909 to 1913. The figures given, 
therefore, must be taken only in a general way as representing the 
situation in elm utilization, since conditions change somewhat 
from year to year. 


TaBLE 7.—Annual consumption of elm in factories in the United Statés, by industries. 


Industry. Feet B. M. | Per cent. 
Slack(Coopenavet mea se acer tsa ys Cin eee Nee SE IR Sees Beas Sa iia 1 146, 954, 000 39. 63 
IBOSXKOS, OASIS CHONG MORES. Ka 8 SIGUs JASE CE RRRM A ee ou soe ieee ee arr ele 65,535, 458 18. 13 
WMeniclesiandiveliclespantsaer wee aot ee ise oes ese eia W eign ose Sa see oa. 31, 296, 922 8. 66 
Chamsramaichairistoe kermmpan sete meee ernie balan sia git apie sara acta eS neeelcie nee aie. a'< 23 OT OSOy erent 
Woodenware and dairymen’s and poulterers’ supplies.....-..........----------- 16, 383, 426 4.53 
Ju US pay a NS BUOY ON eh a AN ek cP 15, 602, 440 4,32 
Reiieeratorsjandekatchentca binetSasiyse- oee ee see ee ee ieee sn 13046; 100) | Saeaee se 
IDUUATN FUNDS SESE SE GSO Bae Acti ct aes eet Me tale te Ere eet 12) 154, 1025 ose 
PME TLCIMG Uma lpiTpol CMNGINES Vaca eae te oie pete etsiete s)oyehe erates 2 oasis cle bios ele) aie aici Sinise 7, 249, 000 2.01 
Pua Sham GavialhiseSaeerra cs sre ennui ete uN nae ateicaul cena GIR Eh ats eels ciateta tone eae 6, 409, 286 MS 72 
IMD BOURESS cinda choB saat Sha dae bmg Mab gaa ae edie aa aia ae me an ae a ga Se pete ae 683683275 |Repee eee 
Planinesmmlliproducts;sashvand! doorsse2 oceans. hee nee clec ce ese cs eee cee ee 6, 218, 860 Leya2 
Spoguingramdlavhlevic PoOdSmemee eee en: rae eia. pace ee eats Sa spon aien Nake et est 3, 226, 750 89 
lam des seem ase ese BE co UE Nes ee feet ls aap 3, 060, 307 85 
BNO Snitgc Gus sade bag e UCC Sera EN ac Ei tel eit Ree Sins Cceatenfige ett hat a era og ales Eee 2,042, 055 56 
WaT ayaa DO lMaAmMCesmemucme nts cel Mates kre Sus Mahat hs Dae ALLY aa ues Coca Bae Bly cee 1,365, 000 -38 
War CONSGRUCEIO MRM (aoa te) kectanehe uedyay he eae Vs Se ea Re ee, awe 1, 221, 121 34 
Jnaleeyo) Gti s): CORA EDL CYA 1 els Ses ei ee ee ee Se eee 831, 000 .23 
Saipan Galo oat alo will dane ey eye eye ss a) ea Ramey te Apdigtie. ce Cee 706, 600 . 20 
IMachinenvaandrapparavuss elecuricali asa 2 esta. ie a ee ee ee eps 463, 000 sil} 
EN quipment splay crouse S28 seat ee 5 en ee ae see ge ak 2 aia Sa 334, 000 . 09 
Sodallesiarm aipinaitem CS serene a peal oer par ta neceickse ic 3 aro) eel cS Re Nee ete cen 276, 000 08 
alliley Siena GEC OTA Cry, OBS yy ee eas a eee Slee gE No a an Ra ee a 200, 000 - 06 
ES UUSTaNSS CEMENG SHON yO LIS) is 2 i a ape UR ST a eee 200, 000 - 06 
UBS POMS OWNS 2 oo es patios ae sy aL a a a ea A a We oe ec Aer et 187, 000 05 
TYG RUINS i ies iis IS Ne Nt aL Sg co eo ce 175, 000 05 
Gatesram deter Gim opie ren 1S py eet tar ek yet eR oie CN ba yn A Wess Ua 155, 000 .04 
IPYPIT AU NaVES SOOM YEC SS PIE a ea a hel ca ao LA ge Be Gere eyes 84, 200 02 
TEMG EWH OMS es eras GR Ree as Race stair Pe ce re Avan SD ae ey 68, 500 02 
elaine iS 2a. 0 Ciw.@ Tekene te ar eet ne oil vec net nirice mM Miparmann Twain Be 1 he a ue a 55, 000 01 
ramesran dem oul dampiol Chm evseceys ee sr erp ese eae ee ee a 43, 000 -O1 
TEGO TM SPAT Cet ASK Seeeciaen ener emote R LY Shey. An Se a mM AN UCN Np areneone irs Uke CNS Seka 40, 000 01 
PUNT OS Brave WOOG! TOs se occee sk ene Meee ASE BOSE At an eceS some Ge yaa as sens aaat 20, 000 O01 
INEWAULGS} NOYG | SUNOYS is ok Oise ene eae eri neal eee ae erage a ya nel nN 15,,000 (2) 
Mine equipment........- el a Nae a Ma A ic PA aS ATR OE re OTD 8, 800 (2) 
TEXOIO)LG AA SIE} AT GU ash a as ae a ET ae Re ese ee 2, 000 (2) 
Unstrumentsprofessionalvand scientific. 4-4-2222 2225 62e eh toe See 200 (2) 
INOS SE efclasi ren ere eS aes Ce des sere IN ghee Sea SEC ey Ue eco eat aT ee apie EO 365, 154, 988 100. 00 


1 Amount of product reduced to board feet. From Bureau of the Census statistics on slack cooperage. 
which also includes small buckets, pails, and tubs. Since these articles are also included in woodenware 
in the table, there is probably some duplication in figures for these two industries. 

2 Less than one-half of 1/100 per cent. 


Elm enters into the manufacture of a large number of products 
made from wood; in fact, there are probably few industries which do 
not furnish a demand for more or less of it. 

For most uses to which elm is put the different elm species are 
used indiscriminately. For certain uses, however, some one species 
is preferred, as cork elm on account of its extreme hardness. On 
pages 29 to 43 is given a list of uses reported for the different species 
and for elm without reference to species. 

Reports received from manufacturers give an average cost of 
$23.55 per 1,000 board feet for elm, not including the slack-cooperage 
industry.! 


1 The prices given for elm products are those in e“ect before the entrance of the United States into 
the war. 


< 
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SLACK COOPERAGE. 


Elm is one of the most important slack-cooperage woods of this 
country, being well adapted for slack barrels on account of its 
strength and ability to stand rough usage. 

The amount of elm slack-cooperage stock manufactured in 1911, 
reduced to board feet, was as follows: 111,099,000 board feet of hoops, 
30,871,000 board feet of staves, and 4,984,000 board feet of heading. 
Statistics showing the amount of elm consumed in the manufacture 
of this stock are not available. } 

Slack-cooperage statistics for the years 1907 to 1911 show that elm 
is by far the most used wood for hoops. In 1911 about 94 per cent 
of the wooden hoops produced (over 333,000,000) were of elm. The 
figures for 1907 to 1911 show in general a decline in the use of elm 
for this purpose, which is explained in part at least by the use of 
metal hoops. 

The usual method of manufacturing elm hoops for slack cooperage 
stock is as follows: The logs are first cut into flitches 14% inches thick, 
and as long as the hoops to be cut from them. These flitches are then 
steamed; and the hoops, five-sixteenths inch thick on one edge and 
three-sixteenths inch thick on the other edge, are sliced lengthwise 
from them. The edges are next rounded, the width of the hoop being 
reduced in the process to 14 inches. The hoops are steamed, and 
then coiled—usually 10 or 12 are coiled together in a bundle. 

The cost of manufacturing hoops in the lower Mississippi Valley 
region averages about $6.50 or $7 per thousand hoops. It may run 
as high as $7.50 per thousand or higher, depending largely on the 
cost of the logs. Water transportation is as a rule cheaper than rail, 
and slack-cooperage manufacturers located on the Mississippi River 
can usually secure rafted timber at a comparatively low figure. Man- 
ufacturers who buy stumpage and do their own logging also have the 
advantage of low cost of raw material. 

Hoop makers use more of the white elm than of the other kinds. 
Some red elm and a little cork elm are used, but the latter is not well 
liked because it is difficult to work with tools. Elm grown in moist 
situations is more porous and bends better than that grown on higher 
and drier locations and for this reason is better liked by the hoop 
maker.. On the other hand, much of the swamp-grown elm of the 
South is more brash than the northern elm. It is also very defective, 
so that there is more waste in manufacturing hoops from it than from 
elm grown in the North. 

In 1906 elm was more largely used for staves than any other wood; 
in 1907 and 1908 it took third place; and in 1909, 1910, and 1911 it 
ranked fourth and was preceded by red gum, pine, and beech. The 
per cent of decrease for 1911 as compared with 1910 was greater than 
for any other important wood in stave manufacture. About 7 per 
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cent (92,614,000) of the total number of staves reported for 1911 were 
of elm. The output of elm staves is therefore being replaced by other 
woods, which is due to a depletion of the supply in the regions of stave 
manufacture. 

Woods which steam well and retain their form when bent, and which 
do not taint or sour substances in contact with them, make the 
choicest stave material. Elm fills these requirements to a high 
degree, and on account of its additional advantage of great strength 
is generally considered the most desirable wood for slack-barrel 
staves. 

Good quality elm staves are much in demand for the highest grade 
slack barrel, principally for sugar and flour. Elm is well liked for 
sugar barrels on account of its strength. Lower grade-elm staves 
serve well in barrels used for shipping bottles, glassware, crockery, 
etc. A good grade of elm staves often brings a high price. A high 
grade of No. 1 for sugar and flour barrels may sell for from $9.50 to 
$10 a thousand. The usual price, however, is about $9. Red gum 
has largely replaced elm as a stave wood on account of the growing 
scarcity of the latter wood and the plentifulness of gum in the regions 
where slack stave factories are now operating. Although not as 
strong as elm it makes asatisfactory stave. No. 1 gum staves usually 
bring about $8 a thousand. Some manufacturers are unable to get 
more than 50 cents a thousand for elm staves above the price for gum 
and find it more profitable to manufacture the best of their elm into 
lumber, converting the more defective material into low-grade staves. 
Hackberry is sometimes used in place of elm. Hackberry, however, 
is not so strong. It is also not durable, Et logs often decay edie 
before going into the factory. 

Elm is not so much in demand for heading, because it is likely to 
warp when exposed to alternate wet and dry conditions. Less than 

1 per cent of the total amount of slack heading reported in 1911 was 
of this wood. Elm is used for head linings, which are thin strips 
used to hold the heading in place. 

Elm is manufactured into slack-cooperage stock principally in the 
States bordering the Great Lakes, and in Mississippi, Arkansas, and 
Tennessee. In 1911 Ohio stood first in the production of hoops, 
Indiana second, and Michigan third. For many years the hoop 
industry was confined to these three States by reason of the abun- 
dance and excellent quality of the elm growing there. In 1907 they 
manufactured 86.4 per cent of the output and in 1908, 82.4 per cent, 
but in 1911 their production fell to 64.9 per cent. The hoop industry 
is moving southward. In 1911 Arkansas was fourth, Mississippi 
fifth, and Louisiana sixth in importance in the manufacture of hoops. 
Mississippi has shown a great increase in hoop manufacture, holding 
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ninth place in 1911. Hoop factories of Ohio and Indiana have been 
forced to go elsewhere for asupply of elm. Hoop makers in Michigan 
have in many cases moved to the lower Mississippi Valley on account 
of the growing shortage in the Great Lakes region. Memphis has 
of late years become the principal center of elm-hoop manufacture, 
a large number of factories being located within a radius of 100 miles 
of that city. Recently, many factories have gone farther south 
for fresh supplies, since the hoop maker demands a large supply of 
the best timber. The hoop industry will doubtless be located for 
some time to come chiefly in Mississippi and Louisiana. 

Over one-fourth of the total amount of elm staves reported for 
1911 were from Michigan. Missouri and Arkansas came next in 

: importance. These three 
States produced over 60 
per cent of the total 
amount. 

Arkansas and Michigan 
led in the production of 
heading in 1911, including 
all woods. Woods other 
than elm, however, were 
chiefly instrumental in giv- 
ing these States first place 
in the manufacture of this 
product. 


BOXES, BASKETS, AND CRATES. 


Fig. 5.—Market baskets with elm rims and handles. a, Elm One of the most impor = 
handle; 6, elm rims—one outside, one inside; c, splints; d, tant uses of elm is in the 


ey cag manufacture of baskets, in- 
cluding fruit and vegetable packages of various kinds. Elm is used 
principally for the outside and inside bands or rims, on account of 
its strength and good bending properties. In the ordinary market 
basket (fig. 5) the outside and inside bands at the top and also 
the bent handles are preferably of elm. Two straps of elm on the 
bottom outside the basket make it much stronger and protect the 
bottom. Elm is in great demand for the bushel and half-bushel 
baskets (fig. 6), for the outside and inside bands and for the bale, if 
they have one. Enormous quantities of these baskets, used prin- 
cipally for shipping fruit and vegetables, are made by special ma- 
chines. A specialform of this typeis the grain basket (PI. IV, fig. 1), 
which has a wide band of elm on the inside at the top and is a strong, 
tight basket. Its serviceability is further increased by around bottom 
of elm often both outside and inside; or a circular rim of elm may 


. UTILIZATION OF ELM. 19 


be placed on the bottom to protect it from injury. Occasionally the 
staves are of elm, which makes the most serviceable basket.! 

Basket makers generally get their wood locally in the log, or they 
may secure the rims from a hoop factory. It is not profitable for 
them to ship the raw material in any large amounts from a distance. 

One of the most common uses of elm is for all kinds of crating. It 
ean be cut into thin material and in this form can be used in long 
pieces. Thin elm boards 10 feet or more in length may be bent to a 
circle without breaking. It is therefore adapted for crating such 
merchandise as furniture and machinery. Crating is usually made 
from low-grade lumber. Factories which manufacture vehicles and 
furniture may buy low-grade elm and make crating from it; or they 
may buy log run and use 
the. upper grades in the 
manufacture of their prod- 
ucts. Manufacturers of 
Michigan and _ Wisconsin 
usually buy No. 3 common 
and cullfor crating, for which 
they pay an average price 
of about $14 per thou- 
sand. 

Fruit and vegetable crates 
of rectangular form are often 


made of elm. Eggs and Fic. 6.—Bushel shipping basket with elmrims. a, Rims; 
butter are occasionally b, splints or staves; c, center post which keeps fruit 


pack ed in elm erates. Elm from being crushed. Cover not shown. 
wood is said not to be altogether suitable for this purpose, however, 
because a slight taste is imparted to these products. 

Small fancy boxes are often made of white elm and nicely finished 
to imitate other woods. This is particularly true of tobacco boxes, 
for which the elm is finished in imitation of Spanish cedar. The 
best grade of elm is usually obtained and is less than half as expensive 
as the cedar. An annual consumption of nearly 2,000,000 board 
feet of elm was reported by manufacturers for this use alone. 

Of the approximately 65,000,000 board feet of elm consumed 
annually for all kinds of baskets, boxes, and crating, it has been esti- 
mated that approximately 85 per cent is white elm, which is used in 
largest quantities in Michigan, New York, Illinois, Ohio, and Indiana. 


1 For thestaves ofnearly all kinds of baskets more plentiful hardwoods, such as beech and maple, are used. 
Beech is sometimes used to a limited extent for rims in place of elm, but does not bend so well and is not 
So serviceable. Birch has been tried also with fairly good results. Bushel-basket rims are sometimes 
made ofred gum. They are much inferior to elm rims, but can be made for about one-half the cost of the 
elm. Hackberry is used in place of elm and is considered just as good, but only a small supply can be 
obtained. 


90 BULLETIN 683, U. S. DEPARTMENT OF AGRICULTURE. 


The estimate for slippery elm is 12 per cent, used mostly in Illinois 
and Indiana. Small amounts of cork elm are used in several northern 
States and a small amount of wing elm in Texas. Reports from 

manufacturers included under this head give an average cost of $18.63. 
at the factory forelm. This is a low price compared to the prices paid 
for elm by other industries, and is due to its being obtained largely 
in the log and also to the utilization of low-grade material. 


VEHICLES. 


Elm is an important vehicle wood, an annual use of more than 
31,000,000 board feet being reported. Michigan, Ohio, and Wisconsin 
lead in its consumption for vehicles and vehicle stock, the amount re- 
ported for these States being as follows: Michigan, 7,813,000; Ohio, 
7,285,000; Wisconsin, 6,657,000. The total for the three States is 
nearly 70 per cent that of the entire United States. Iowa, Arkansas, 
Indiana, and Minnesota are next in order, consuming amounts be- 
tween approximately one and two million board feet. 

About two-thirds of the total was reported as white or gray elm or 
simply as ‘‘elm,” and about one-third as cork and rock elm, and a 
very small per cent as slippery elm. White elm is chiefly valuable 
for the frames of bodies and tops of vehicles. Cork elm is used for 
singletrees and eveners, and for parts of the running gear, such as 
reaches and hounds, especially of light vehicles, and for the bows on 
which the top is stretched. 

There has always been a good demand for rock elm for wagon and 
carriage hubs because of its hardness and ability to stand shock. 
The hub is bored out and is either completely covered by steel bands 
or a band sunk into it on each side to prevent checking. On account 
of the growing popularity of the automobile, which has all metal 
hubs, the demand for this material is now comparatively small, 
Some large wheel manufacturers have a sufficient supply of elm hub 
material to last for several years. 

In 1911 Michigan manufacturers reported an annual consumption 
of 842,000 feet for automobiles. Since then there has been a con- 
siderable increase in the quantity used for automobiles, and probably 
a decrease in the quantity for horse-drawn vehicles. 

Both the white and cork elm are used by automobile body makers. 
The cork or “rock” elm is used for corner blocks in the framework 
because of its strength and its ability to withstand shock and to hold 
screws. Large quantities of white and slippery elm go into the frame- 
work, chiefly in bent pieces. The more porous elm (often. called 
swamp and water elm) is preferred, since it is said not to break so 
readily in bending. The wood is received at the factory in the green 
condition, is steamed, then bent to the desired form, held in shape, 
and kiln dried. Even when great care is exercised to select proper 
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material for bending, considerable difficulty is experienced from 
splintering and breaking because pieces as much as 2 inches square 
must be bent quite sharply at right angles. Figure 7 shows some of 
the common bent forms used. A good supply of satisfactory elm 
material is important to automobile body makers, for they consider 


a 


Fig. 7—Some common forms of elm bent-wood pieces used in automobile bodies. The most exacting 
demands are made upon the wood by the forms a and 8, used for back rails, on account of the sharp- 
ness of the bends. The two common modes of failure in bending are illustrated in 6, which is a cull 
piece; in the right-hand bend at z splintering tension has taken place, and the left-hand bend shows 
compression failure at y, the fibers of the wood being folded over. The formscand d are not so difficult 
to make, since the bends are more gradual. 


that no other wood can replace it for the back rails, wheel housings 
(where thin material is bent in curved form), and other small bent 

pieces (fig. 8). Elm from southern Michigan is considered not so 
satisfactory for these uses as that from the northern part of the 
southern peninsula. That from the extreme southern States is con- 


Fig. 8.—Partially assembied wooden framework of automobile body. The bent-wood piece (a) forming 
the back rail of the rear seat is soft elm, and also the circular piece (6), above where the wheel is to be 
located. The triangular blocks (c and d) to the right of each side door at the base are rock elm. 

sidered inferior because of the presence of numerous defects. Ma- 

terial is secured mostly in the form of 1 and 2 inch lumber, and a 

large supply is usually kept on hand. Many automobile body makers 

report a purchase price of from $40 to $50 a thousand for various 
grades of white and rock elm. Thirty-eight dollars is the average 
price reported by a considerable number of such manufacturers, which 
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is nearly 50 per cent higher than the average cost reported for elm in 
the vehicle industry. 

Elm is not in general use for spokes of ordinary vehicle wheels, 
since the wood is inclined to warp when it absorbs moisture and does 
not hold its shape as well as hickory. Both the cork elm and white 
elm are used, however, for the extremely long spokes of large wagon — 
wheels such as are used in logging. Large log wheels as much as 9 
feet in diameter are often fitted with cork-elm spokes, and it is said 
that no other wood has been found to be quite so satisfactory. 

Cork elm is frequently used for the felloes, or bent rims, of light 
wagons and carriages and is said to be satisfactory as rims for bicycles 
in place of hickory. Cork elm serves as a substitute for hickory in 
many parts of light vehicles. 

Cork elm is used in cutters and sleighs for the runners and running 
gear. White and cork elm are also used for other parts in place of 
ash and hickory. Elmis commonly used in the manufacture of wheel- 
barrows, for which it is well adapted because of its ability to stand 
shocks. It is used principally for the handles, for which the cork elm 
is most suitable. Factories generally utilize No. 2 common and better 
for this product. 

An average cost of $26.71 per thousand board feet at the factory is 
reported for elm by vehicle manufacturers. This is above the average 
of elm for all industries, but is low for the vehicle industry. This is 
evidently due to the large proportion of white elm included for which 
a much lower price was paid than for the cork elm. For instance, in 
Michigan the average cost of white elm is reported as $23 a thousand 
and of cork elm $36. Vehicle makers demand a good grade of rock 
elm for such purposes as eveners, singletrees, and running gears. 

No. 1 common and better 2 inches thick is generally used at a cost 
of from $35 to $40 a thousand feet. For cutters and sleighs, 1 and 2 
inch lumber No. 2 common and better, both white and rock elm, is 
usually purchased at an average price of from $25 to $30. 


CHAIRS AND CHAIR STOCK. 


Elm is well adapted for chair making, as is shown by this industry’s 
being fourth in importance in its use. It is used particularly for 
rockers, also for bent arms. It is, however, not so strong and tough 
as hickory, does not take so smooth a polish, and is more apt to 
splinter on the surface. The chair maker prefers the rock elm for 
most uses, but the soft elm is also used. The average price per 
thousand board feet paid for elm by this industry is $25.63. This is 
about $2 per thousand above the average for all industries. 


WOODENWARE AND DAIRYMEN’S AND POULTERERS’ SUPPLIES. 


For such products as candy pails and tobacco buckets elm is 
desirable because it has very little odor and taste. It is also used 
for butter tubs. 
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Considerable elm is made into bent rims for the circular sides of 
such articles as cheese boxes and round measures. The raw material 
is generally secured in the log, slabbed, and cut into planks up to 
4 inches thick, depending on the width of the rim to be cut from it. 
The planks are then steamed and sliced. The strips are next planed, 
steamed, put through rollers, and placed in a circular form which 
holds them in the desired shape until dry. Plate IV, fig. 2, shows 
rims for cheese boxes ready for shipment. In making these rims the 
softer grades of elm are used because of their ease in working. Cheese- 
box rims are also made from veneer cut directly from the log by the 
rotary process.* 

Cork elm plays an important part in the manufacture of step- 
ladders, stepladder chairs, and stepladder stools. It is. especially 
desirable for the top step of such ladders and for other pieces where 
there is considerable strain and the screws must hold very firmly 
and not work loose. Cork elm is a good wood for long ladders, 
especially for the rungs, where it is very serviceable. Tent pins 
and slides are made of rock elm because of its good wearing qualities. 

An average price of $16.85 per thousand board feet is reported for 
elm used in woodenware and dairymen’s and poulterers’ supplies. 
Thisis about the lowest price recorded for any one industry using 
elm and is due to its being obtained in the log and from local sources 
for the manufacture of such products as bent rims. Many other arti- 
cles included under this heading which take relatively small amounts 
pay a much higher price;rock-elm lumber for ladder rungs, for instance, 
usually costs the factories about $30 a thousand board feet. 


MUSICAL INSTRUMENTS. 


A large quantity of elm goes into pianos and organs, in which it is 
utilized largely for the framework. Its cheapness in comparison to 
other suitable woods, its strength, ability to stand shock, and good 
gluing qualities recommend it especially for this industry. It is not 
used so much now as formerly on account of its increasing scarcity. 
It was formerly considered as the most desirable wood for posts and 
backs of pianos, and considerable is still used for these parts.? A 
comparatively high price per thousand feet ($33.62) is reported for 
elm in this industry, since high-grade material is required. 


REFRIGERATORS AND KITCHEN CABINETS. 


Elm is much used for kitchen furniture, for which over 13,000,000 
board feet are consumed annually. White elm is particularly 
adapted for kitchen cabinets and kitchen tables because it scours 


1 Red oak is also used for rims, but is not so satisfactory. Birch is a fairly good wood for cheese-box sides. 
Black ash is sometimes used, but is not so suitable. Red gum has been tried, but its brittleness is a decided 
drawback, : : 

2 Hard and soft maple veneer glued together in alternate layers with a sheet of hard maple on the outside 
to give an attractive appearance has largely displaced elm for piano backs. Posts of hard maple are also 
used. 
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clean and white, is free from stain, taste, and odor, and has con- 
siderable stiffness and strength. It is a very desirable wood where 
frequent scrubbings are necessary. Elm has been employed to a 
considerable extent in the manufacture of refrigerators. It is not 
altogether satisfactory, however, because it warps in damp situa- 
tions. Ash is much preferred, but often costs considerably more. 
An average price of $23.72 per thousand feet is paid for elm for 


these uses. 
FURNITURE. 


Elm does not hold a place of first importance as a furniture wood; 
but it is useful for many purposes in the industry, which uses more 
than 12,000,000 board feet annually, exclusive of what goes into 
fixtures and chairs. Its place is in cheap furniture or the interior 
parts of more expensive kinds. Much of the elm used for furniture 
goes into the framework, on account of its strength and its ability to 
hold screws and stand shocks. It is used especially for the frame- 
work of upholstered furniture. In recent years it has been success- 
fully finished to imitate birch, maple, and cherry. Elm also makes 
a good wood for bed slats. An average price of $24.50 per thousand 
at the factory is reported. This is very little less than the average 
price reported for birch and maple for the same industry. 


AGRICULTURAL IMPLEMENTS. 


Over 7,000,000 feet of elm annually is reported as used for agri- 
cultural implements. It serves principally as the framework and as 
bent wood in many different kinds of farm implements, for which it 
_is especially suitable, because it is comparatively light, strong, and 
serviceable. Cork elm and white elm are in demand for parts of 
cultivators, hayrakes, hay balers, thrashing machines, and reapers. 
White elm is commonly used for drill boxes. Cork elm is in good 
demand for plow handles because of its strength, ability to stand 
shock well, hardness, adaptability to bent work, and ability to take 
a smooth polish and wear smooth with use. The average cost of 
elm reported for these uses is $30.89 per thousand feet at the factory. 
Evidently a high quality of elm is demanded. 


TRUNKS AND VALISES. 


One of the most suitable uses for elm is for trunks. It often 
goes into the framework. Its chief place, however, is in the slats 
on the outside, where it is extremely resistent to wear and not easily 
broken. Few woods are considered equal to elm for this purpose. 
An average cost of $26.53 per thousand feet is reported by the 
factories. 

FIXTURES. 

Elm is in good demand by makers of church furniture, by whom 
it is made principally into curved pew seats. They like it because 
it bends well without steaming and glues well. The seats are built 
up from kiln-dry elm squares, which are glued together and held in 
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the -curved form until the glue is dry. The partly finished seat 
retains its curved shape when the pressure is removed. ‘The seat is 
next shaped and finished by special machinery. The ends of the 
pews are usually made of oak, and the elm is stained to match it. 
Occasionally elm is used for the entire pew. 

Cabinets and store and office fixtures are occasionally made of elm. 

The average price reported for elm for fixtures is $28.32 per thou- 
sand feet. This is considerably higher than the average price of this 
wood for furniture. 


PLANING-MILL PRODUCTS, SASH, AND DOORS. 


That there is a demand for elm for house and office finish is shown 
by the use of more than 6,000,000 feet annually for such purposes. 
It serves as an excellent inside finish wood because of its moderate 
amount of figure and pleasing light and dark shades when finished in 
the natural color, and makes a good appearance in panels. It is also 
used to imitate other woods which are more expensive, such as plain 
oak. A low average price ($19.05 per thousand feet) is reported for 
this class of. products. 


SPORTING AND ATHLETIC GOODS. 


Cork elm is used for such products as horizontal bars and similar 
parts of gymnasium. apparatus because of its ability to stand hard 
usage. White elm, finished in imitation of oak and birch, is used 
for low-priced billiard tables. 

An average price of $30.24 per thousand board feet is reported for 
these uses. 

HANDLES. 

Elm is a suitable wood for handles because it is strong and service- 
able. It is particularly in demand for certain kinds of handles, such 
as pike poles and cant-hook handles. Cork elm is well adapted for 
scythe snaths because of its strength and adaptability to bent work 
and because it takes a very smooth polish. Elm is not in favor for 
long handles, such as are used for hoes and hand rakes. It is light 
and strong, but its tendency to warp and twist when it absorbs 
moisture is a decided disadvantage. Ash is preferred for such uses. 

The average price reported for elm used for handles is $17.35. 


TOYS. 


More than 2,000,000 feet of elm is reported as used for toys each 
year. Much of it goes into children’s wagons and sleds. 

The average cost reported for this purpose is $26.61 per thousand 
feet. 

a LAUNDRY APPLIANCES. 

The good scrubbing and wearing qualities of elm when kept in 
contact with water make it popular material for parts of washing 
machines, washboards, and wash benches. 

For these uses $26.96 per thousand feet is the average cost at 
_ the factory. 
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More than a million feet of elm annually has been reported as used 
for the interior parts of railway cars and locomotives. This is ap- 
proximately one-tenth of all wood reported for this industry. Its 
use for this purpose is no doubt due to its strength and its shock- 
resisting properties, combined with its ability to take different finishes 
in imitation of oak and birch. The average price paid is $28.63 per 
thousand f. o. b. factory. 


MISCELLANEOUS USES. 


Elm is used in quantities of less than a million board feet: annually 
in a large number of industries. 

It was formerly a very important wood in shipbuilding on account 
of its shock-resisting qualities, strength, and cleaning properties. It 
is still in demand by barge builders and makers of small boats, but 
comparatively small amounts are now used by shipbuilders. The 
principal uses reported are for the bottom boards of canoes and the 
ribs of rowboats and motor boats. 

Elm serves well for wooden parts of electrical machinery and ap- 
paratus. It is used in playground equipment, such as croquet sets, 
hammocks, and lawn swings. It is a satisfactory wood for saddle- 
trees, harness, neck yokes, and stirrups. 

Other kinds of products into which comparatively small amounts 
of elm are made are pulleys and conveyors, signs and supplies, 
brushes, dowels (principally for furniture), gates, and fencing. 


ROUGH BUILDING CONSTRUCTION. 


Elm is often used for bridge planking and for bridge and trestle 
timbers. Rock elm is preferred for bridge planking and is usually 
used 2 inches thick. Such planking sells for about $20 a thousand 
board feet. Thicker material, of course, costs more. Elm is some- 
times made into lath, for which its strength makes it suitable. The 
total amount of elm used for these purposes is comparatively small. 


CROSSTIES. 


On account of its strength, hardness, and ability to withstand shock 
well, elm is a desirable wood for railway crossties. Since it does not 
resist decay in moist situations as well as many other woods, it 
should be treated with preservatives for use in ties. In 1914, 43,330 
elm ties were reported treated with preservatives, which was one- 
tenth of 1 per cent of all ties reported treated for that year. Nearly 
2,000 were treated with creosote and the rest (over 41,000) with zine 
chloride. In 1915, 50,846 elm ties were reported treated, which was 
about one-seventh of 1 per cent of all treated ties reported for that 
year. All were treated with zinc chloride. 
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FIREWOOD. 


Elm is not generally considered a desirable wood for fuel, because 
it is difficult to work up into cordwood and to season. Its slowness 
in burning is another objection to its use, especially for domestic 
purposes, where quick heating is desired. Slippery elm, however, is 
fairly satisfactory on account of its comparative ease in splitting. 
Elm ranks high in respect to the heating value of the dry wood, a 
standard cord (8 feet long, 4 feet high, and 4 feet wide) being equal 
in heat value to a ton of coal, which puts it in the same class with 
oak, hickory, and beech. When there is a supply of elm timber and 
a scarcity of other fuels, considerable quantities of elm are utilized for 
fuel. The market value of fuel wood depends on its heating qualities, 
the rate at which it burns, its abundance and availability, and the 
demand for such material. In Michigan a ‘“‘stove-wood”’ cord of 
elm (8 feet long, 4 feet high, and 16 inches wide) was reported as 
usually selling for from $2 to $2.25. 


FARM USES. | 


Elm serves many good purposes on the farm. It is often used for 
flooring in stalls because it presents a rough surface and is easy on 
the hoofs of animals. Compared to other woods it resists abrasion 
well in wet situations. Rock elm makes excellent mauls and also 
may serve for the handles. It is put to a large number of local uses, 
especially where there is a good supply and other timbers are not 
available. 

Elm is often used for fence posts, although it is not very durable in 
the untreated condition. Since the sapwood takes treatment well, 
it is advisable to apply some preservative to the wood when it is to 
be used for such purposes.1 

Cedar elm is commonly used untreated for fence posts in Texas; 
and, although much inferior in lasting qualities to osage orange, 
mesquite, and the cedars of the region, the elm posts last many years 
in a dry climate. 

GRADES USED BY DIFFERENT INDUSTRIES. 

The proportion of the various grades of elm used in each of five 
different industries is given in Table 8. The No. 1 common grade is 
demanded in largest quantity by these industries. The vehicle, 
chair, and furniture industries can evidently use this grade to best 
advantage. Furniture, vehicle, and musical instrument makers 
demand also considerable No. 2 common. Musical instrument and 
agricultural implement factories have need for a good deal of high- 
grade elm. The last-named industry also finds place for much very 


1 See Farmers’ Bulletin 744, ‘‘The Preservative Treatment of Farm Timbers.” 
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low-grade lumber, while the other four industries buy little or none 
of the No. 3 common for the manufacture of their products. This 
grade is used largely for crating. 


TABLE 8.—Grades of elm used by different industries. 
Common. 


Industry. rod i eae 
seconds.| wo 4. No. 2. No. 3. 


Per cent. | Per cent. | Per cent. | Per cent. 
| 24 46 28 2 


Vehicles sfistce 2205 . feeeets SA SES aE eee es cee ee eee 

CRATES SS ora he ae ee Ns eS 27 58 155] Janene 

Musical instruments ac ea aa ee ee ter nee eee 50 25 p25] 5 eee 

CUT TAT GUT Ce acm pe RE as ng RE Se Up dee 23 43 S40 [eo =. 2 

Agrieulturaliimplements 22 5) 2-2 eee eee ae ee ee 30 25 16 | 29 
Average for Sandustries 7-5: = £* 2 = eee es ae, eee 31 | 39 | 24 | 6 
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GRADING RULES FOR ELM. 


There are two sets of lumber-association rules under which elm is 
graded: The Hardwood Manufacturers’ Association rules, which are 
used largely by manufacturers in the eastern and southeastern parts 
of the hardwood region of the Eastern United States, and the 
National Hardwood Lumber Association rules, which are used by 
manufacturers throughout the central and western parts of the hard- 
wood belt and by the Michigan Hardwood Manufacturers’ Associa- 
tion and the Northern Hemlock and Hardwood Manufacturers’ 
Association. 

Under the Hardwood Manufacturers’ Association rules the grade is 
determined by an inspection of both sides of the board, and there are 
five grades for elm: Firsts and seconds, No. 1 common, No. 2 common, 
No. 3 common, and No. 4 common. Bright sap is admitted in all 
grades. In firsts and seconds (/'AS) the pieces must be 6 inches and 
over wide and 8 feet and over long. A small number of specified 
defects are allowed, depending on the width. In No. 1 common the 
pieces must be 4 inches and over wide, 6 feet and over long. In 
general they must work 663 per cent clear face. No. 2 common 
pieces are 3 inches and over wide, 4 feet and over long, and must work 
at least 50 per cent into sound cuttings. No. 3 common pieces are 
3 inches and over wide and 4 feet and over long and must contain 25 
per cent sound cuttings. Black sap is not a defect in No. 2 and No. 
3 common. No. 4 common is a lower grade, including all unsound 
lumber capable of holding nails. It is used for cheap boxing, sheath- 
ing, crating, etc. These rules apply to all species of elm. 

In the National Hardwood Lumber Association rules inspection is 
made from the poor side of the piece, and there are separate grading 
rules for soft (white) elm and rock (cork) elm. There are four grades: 
Firsts and seconds, No. 1 common, No. 2 common, and No. 3 common. 
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Firsts and seconds is a combined grade made up of widths 6 inches 
and over and lengths 8 to 16 feet. A small number of defects are 
admitted, according to surface measure, as specified. Nos. 1, 2, and 
3 common are 3 inches and over wide and 4 feet and over long. No. 
1 must work 6632 per cent clear face; No. 2, 50 per cent sound; and 
No. 3, 25 per cent sound. Black spots and black streaks are defects. 

A general similarity is seen in these two sets of rules. Of course 
inspection on the poor side of the piece raises the quality of the 
lumber in a particular grade. 

The National Hardwood Lumber Association grades cork elm 
lumber, called ‘rock elm,” under the same rules as hickory and pecan, 
since they are largely manufactured into the same products. Four 
grades are specified: Firsts and seconds, No. 1 common, No. 2 com- 
mon, and No. 3 common. Firsts and seconds are 4 inches and over 
wide, and a specified number of defects is allowed according to 
width and length of piece. No. 1 common is 4 inches and over wide, 
4 feet and over long, and must work 662 per cent clear face. No. 2 
common is 3 inches and over wide, 4 feet and over long, and must work 
50 per cent sound. No. 3 common is also 3 inches and over wide, 4 
feet and over long, and must contain at least 25 per cent of sound 
cuttings. 

5 LUMBER AND STUMPAGE VALUES. 


LUMBER PRICES. 


Table 9 gives the average value of elm lumber f. o. b. mills for 
different States and years as given in manufacturers’ reports on 
annual lumber production. Tables 10 and 11 give the average 
wholesale price f. o. b. mill from 1909 to 1916, inclusive, for different 
grades of soft and rock elm lumber in various States. The tables 
are based on reports to the Forest Service of actual sales by a num- 
ber of the largest manufacturers in the different States. Prices are 
quoted for lumber 1 inch (4/4) thick of the different grades, and for 
mill run, which-consists of all grades combined. 

The 1917 wholesale prices of different grades of soft and rock elm 
lumber in the principal centers of its distribution are given in Table 
12. Table 13, which is based on actual sales, gives average whole- 
sale prices of different grades of soft and rock elm lumber f. o. b. 
mills in Wisconsin. These prices apply to lumber practically all of 
which is manufactured and graded according to the National Hard- 
wood Lumber Association’s grading rules. 


30 BULLETIN 683, U. S. DEPARTMENT OF AGRICULTURE. 


TabLE 9.—Average value of elm lumber per 1,000 board feet (f. 0. b. mills) in different 


States for different years. 


State. 1899 | 1904 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 1915 
Unikod: Stakes. ee tee ees $11.47 |$14.45 |$18.08 |$18. 45 |$18. 40 |$17. 52 |$18.67 |$17.13 |1$16.87 | $16.98 
WCCO ee 11.82 | 14.62 | 17.10 | 19.26 | 18.80 | 17.48 | 19.46] 17.81] 16.52| 12.59 
Michifanv = 22 o-5-esee 10.94 | 13.83 | 18.51 | 20.28 | 20.82 | 19.96 | 21.88 | 18.75} 17.50} 18.15 
TAT Kansas. - ee eet 10.91 S49) T4557 F AS°S8i) T4540 4592 A GL teats eee 15. 32 
indiana ost eee ee 11.02 | 16.45 | 19.10 | 18.63 | 19.10 | 19.42 | 18.64 | 17.22 P7523 18. 03 
QUO coarse fre ees aan eee 12228 | 1624.0 S264 092 Ot Sac aat 2052 ts SIO e7 eb 24 | eee 18.31 
ING@wevOrksemnee ee eae eee 13.19 | 15.80 | 25.00 | 24.00 | 24.00 | 16.19 | 21.81 | 18.76 |_._...-. ' 18.16 
MisSOUnE See eee eee eae 10-32 | 13241) 15.325) -14102 Pf £4534) 525588 16250) 055902 eee | 14.83 
‘PENnNeSSCC sso coe eeeaceae 8.80.| 13-56 | 15.59 | 13.83 | P4244 3753) | E51 | 284 |e ee 16.38 
WOWISINNG een oe somes ECG SCI (0 Jl Paeeeseseers | [eve Pe he GEST) PAB G MISE! | MALO IV Ge | 15.15 
Mississippiss. . 52255 2es6= 5-52 h4- J oe gal AOL OSS anal 14.51 | 14.78 | 15.05 | 15.79 | 15.00 |........ 14.92 
MinnesOtaerc- os nee aa ON 04a EDS 26m een ee 15.51 | 14.68 |. 14.47 | 13.80; 14.40 }....._-. 13.93 
MMO ISas. fesse eee as a= PAL [42 26 ee 100) 95852 i. 24 | GEES ees bono ee eee 13. 12 
IGANG iy See eekeaeSaesenedece LADS 7b LOESG PADDR pani Meee ee £6200} 122205 sb 2509 1 eee 14. 46 
TOW Be soe eee ees see STORET pl ANS | eee 16.99 | 16.24 | 19.28} 17.94 | 17.09 |..---.--- 19.71 
IRennsylvanite se. saaseelae cee 12.32 | 19.77 | 17.98 | 15.98 | 16.54 | 16.19 | 16.10 | 17.67 |------ ap) F5295 
Mermonts sss 255s tea Ta Be | THEY ec acede (GE GI Ie 7 Te I 1B 64854) LAE OT) | coco ence 14.81 
Maine eee te i ae LOlO045 (22 see ce Poeeeeee U6 Ge |) YEO | 2 1B o-7E | TARPS |) TOA EO eR ceccc = 13.93 
TPOROS ee ee ae ees sce 1 ol etd Oil (eae Se | Perey LOSS E226 EES Sse sesso B.77 
Ok gnOmM aS eee aan ee Se A230 basen coe bee ee 5. 74) WONG Sub 13206; et 2557 E2250 aoe 13.61 
North Carolina.........-...-- he ot ee ae 16. 50412000 |193- 393) 07133). se: 14.79 
IWieSEAVEN Sina ase nose te SS 1C ease 26: 89: 32: 96 :b 14.06) pons a ee clocoeee os eee 
GOR gia Seetice eer sas SES oe 900-5 225 523)-13346 F182 161 Ost tS 2S SELES asasee ae 13. 96 
AAD AI ase! ose see sero os oe LOU ee L512 FIG 58 (E7288. |2E2268s 1029S) ease aoe 15.11 
INGWiIJGESCYioe She= Ses eee bt SEN 28- O08 ae aac 26: 322) 202 6224s 25 BOO) eee ee 14. 86 
Soutin@arolina soa sss aoe ee ee Sa | eaten gece ae £9238 0 15.00: 49258) (67. 000s eee 14.75 
WARSI S282 Pee eee eee TOKO0 Ee Fee Sn eeases EES S70 PeiSeG6r- 1S 02t. So e4 ste e- ee Se es Sl Ree F 
Connecticutas-ee-- cs - oe. ZOSOO WES Sa SA Pere Imes |) IPE 8a ae Gy AGE O76 |) 1vE88* | ese se ae 18. 45 
IMassachusettsethee se eit Be Sens cea Pee eS see eee 14°69 | 10. 54) 13244 | £4538 13467 1222 13. 58 
INGwrHampshires = san 22s ee ay ee eno TAVAD A423 AS8 OSH tsk ete On ee 15. 29 
Maryland ey sc ese ce Secs oe ela I eee POs54i0 9240) tS 30) ess 2one P2860 ease eee iBe88: 
iRhodetslands2ess2 saan a preccceaceke Se sh. eae A212) 18: OOP EAS OOM ee ee ee eee 
BIONI Ba Ree eee eee Peieeeeiay Cs | erent Ba (meee cen) Pees eredy ol £59) Bl Pee GaSe ee CS | LES s oa A 
‘Delawaree= 22 oe eee ce SIE 5 eae Sr es ee ge PACS AA yee ee (a S5 5b ees eee 
Ransast ee eee OAT WA DER ees he | es eho 16.00 1 18.67)|. 0 ee 
INebrasks 3355. o5e eee. ees 10 Ob ae | es | SiS weil Se eee) eS ee ee Lee | LER SEL Eh Sieasae aces 
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TABLE 10.—Average wholesale price of soft elm lumber (per 1,000 board feet) in various 
States, based on actual sales made f. 0. b. mill, for the years 1909-1916. 


State and grades. 


Arkansas: 


No. 1 common and better 4/4 
No. 2 common and better 4/4 


SOFT ELM. 


1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 


Bee ae }2 ce cpe = 2) OLS. 48) ($2108 1822.83 22-2] S= cena ogee Poaceae 
Beye eee: bs oc LSPA. 88] S62 1 Ea) aS ies Se SS ee te eee 


IVETE Tei ese oe see eee ee eee $142.65) 24560) 19.246.) 16529 |) ooo. oe ea eee 


No. 1 common and better 4/4 


GaN run cen le se ie ay }.15.45 | 15.00 45.02 [0520000 SUIS eas 


Indiana: 


} 
Wirsts and seconds 4/4/2250 3= «32 ah -22560 
INOs3 COMMON 4/4 mano bees eee 15.12 
No. 1 common and better 4/4 


No. 2 common and better 4/4... . 


Iowa: 


Kentucky: 


No. 2 common and better 4/4.... 


Michigan: 


paepey Se | 20.785 | 22540 823248") 23503) ss | ea. ne eee eee eee 


Pe sae 3) 16076 | 18.88 | 20366. |... 2.2/2. eee ee ee eee 
11d) G ysis Peet Seat. eee ee eee ee nee 18.59 | 18.64 | 19.00 } 17.23 


es ee ee er ee | 


ee 


Hirstsand seconds 4/4see= eee eee BS ACT) fe at | HE | may $40.00 |$39.88 |$38.69 | $39.50 


NOs COmmOn:4 [4a 5 ae k eee Tae eg mean rie 5 Tie a Se Ra 


29.33 | 29.88 | 28.69 | 29.50 


ING2:2 COMMON 4/4, oc ner oie eee ema pe oA Dees Pens mal on ts es 22.00 | 22.38 | 19.88 | 19.00 


INO:/3 Common 4 (4228 ee eee 
No. 1 common and better 4/4 
No. 2 common and better 4/4 


Hes | AO lite is eae 14.88 | 15.66 | 13.99 | 14.18 


: 28. 27 
Serer eroite wala 24.17 | 24.01 | 25.63 | 28.81 | 27.50 | 26.02 | 29.59 


INO:\3' COMMON 6/4. er eee ee Pee ea ieee rak | eames aol cickne ce pae oe oodlecemeee 16.00 | 16.00 


ee 


ee 
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‘TaBLE 10.—Average wholesale price of soft elm lumber (per 1,000 board feet) in various 


States, based on actual sales made f. 0. b. mill, for the years 1909-1916—Continued. 
SOFT ELM—Continued. 


State and grade. 1909 
Michigan—Continued. 
MinstSandusecondSie/ 4a =e ae eae [Perera oe 
INOS Mecommonis Aman eee eae aa ee esses 
INOS 21 OMI ONS Ae eee ee eee 
IMaliinaness eee at eee ah eel 1$21.19 
Mississippi: 
Nos2zicommoniand better4/4-2 2-2 == ne 
MiG onary ete ean Se ce eee ane 15. 62 
Missouri: 
HiTSstsand: seconds74/4ee4.25 sae se eee 29. 25 
INO= srcommony4 4 ses eee eee Shall IGS 7 
INoSicommonand better 4/425 == 3 s2 2 oes 
IN GUN rbot Se ee Re eee oe ere ee 14.55 
New York: 
INI@s BGormnmnon yl a ns ee ee ee 14.00 
No. 1 common and better 4/4..........-.- aie eater 
No. 2 common and better 4/4.............]..--.-- 
pM ree ee te eae nso 20. 63 
0: 
Hinstsiandsecondsi4/45 3s one 27.50 
INOS SICOmim O14 A ee 14. 62 
No. 1 common and better 4/4._._._._.___. 22. 67 
INO} Zicommonandtbetter 4/42. a. | so 
VERT TA ay ere erat eet ere a sea Oe 18. 74 
Pennsylvania: 
SN AT DD Se SO a hs eae ee | eee 
Tennessee: 
Min IDI URTVSeys cca 53a got be ert te ee | 16. 67 
Vermont: 
IM) eine ese oe en eee ee rule ae ae 
Wisconsin: 
Hinstsyandiscconds4]4eeee tee ee eee 29. 00 
INOS IkCOMMION A | 4 So ee ee 
INOS 2;CommOnra Aes ae sae eee ee ke ees 
INI@s a3 Garon CESS Se Se ae ee ee ae 9. 45 
No. 1 common and better 4/4........__._. 22.19 
No. 2 common and better 4/4....._-. te A Speke 
MTT err rg ee eee a ee LE 2 17. 32 


1913 


1914 | 1915 | 1916 

nehreee $36,.25 |e 
eorent 26025 ee eel 
Be Re 165257 eee 
$21.87 | 22.08 | $24. 98 
oss 33.50 | 36.50 
27.00 | 22.75 | 24.50 
ee 14.50 | 14.75 
14.33 | 11.37] 12.14 
25.22 | 23.67 | 26. 50 
14.00 | 17.46 | 18.62 


TABLE 11.—Average wholesale price of rock elm lumber (per 1,000 board feet) in various 
States, based on actual sales made f. o. b. mill, for the years 1909-1916. 


State and grades. 


Arkansas: 


Hirsts'and-seconds'8/4 =< 22-2 5 2228s 
INOSECommonts 4-0 ee ee 
No. 1 common and better 8/4._..........- 
No. 2 common and better 8/4............- 


ING 3 CorsaisnO a col i eee Aan ee ae 


No. 1 common and better 8/4............- 


No. 2 common and better 8/4............. 
Mailentiniees ecco see se eo eae 


MirStsatvd SCCONASI8/4.- 5 ee se 
INOSICOmmMONIS/45 2 sen ee ee 
INOS 2ICOMMONS Asa 2 oe ee ae 
INOS] COMMONS /4 ae eae eee ey ee ee 
No. I common and better 8/4..........-.. 
No. 2 common and better 8/4...........-. 
VERE barre ares ee ee nt ewe ete 


ROCK 


1909 


ELM. 


1910 | 1911" | 1912°)| 1913 


1914 


eect e eee] UA UU | al, UU |e ee ee ee) 


24.00 | 21.50 | 19.49 


25. 08 
22. 87 


26. 31 


1915 | 1916 
$28.00) [en 
ote 5 us $46. 00 
36. 00 
EELS, CB 22.00 
pes 11.33 
23.54 | 30.02 
17.00 | 19.00 
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TasLe 13.—Average wholesale prices! of elm lumber (per 1,000 board feet) f. o. b. mill, 
based on actual sales by mills in Wisconsin, January and February, 1917. 


Soft elm. 
Grade. SSS eee 
AJ4 | 6/4 
WiFSES ANG SCCONGS =. oo so aa ee en ee a ee $36. 63 $43. 08 $48. 36 
INO: SE COMMON. son Fe ee eee ee ee ee eee | 26. 87 32.94 37.36 
INOS2 COMMON S225 Fe So ee ee ee a ee | 18.14 21.75 19.00 
NO: :3:COMmMON: 2 22 552 eS ee es eee a a ee ee eee 14. 42 15.33 16. 37 
No: 2. common and: betiers ccc oe Se ee ae ee ee ee ee 24.91 30. 57 Jer eeeeeeeeee 


1 Figures compiled from prices of actual sales published in the weekly bulletin of the Northern Hemlock 
and Hardwood Manufacturers’ Association. 


TABLE 14.—Average stumpage values of elm for 1907 and 1912. 


| 
State and group. | 1907 1912 
Northeastern States: 
Maine: -. 235. 5023s cose 308 Ss oda ee oo cee ee eee eee ee $3.00 (7) $3.71 (26) 
Néw: Hampshire 2. = 23-2552 58 Se ee eee 4.65 (10) 5. 25 (8) 
Wermonte so ae as Ste ee ie 4.07 (15) 4. 25 (12) 
INOW? York <2 2.2. S68 SP eS eA ee ee ee eee 5. 07 (14) 6.17 (56) 
Penmsylvaninsc 25 eS hc ee Sa es Rn ee re a 5.35 (30) 5. 93 (31) 
IAVeTage OF 5) StAtese se Fae es Se ee ee ee one ee eee 4.74 (76) | 5.40 (133) 
North Central States: 
Le pa a ee A eager te a Ble a ain SE Cte 7.11 (87) | 9.48 (76) 
Indians <22¢ 08.) SERS A a ae ea ee eee ee ee 7.64 (52) | 7.78 (78) 
Averavesot 2? States: <2 22.2 sc oe nee ee eee eee 7.42 (89) | 8.59 (154) 
Southern Appalachian States: 
Maryland: 32202 b 2 son ee ene 0s eee ae ce ee ee ee eee ee es 4.50 (2) 4.56 (8) 
Waroinin. 3.4 2225 oe Se a a ee a ee ee ee ee eee 2.17 (6) 2. 67 (3) 
West Vircinias .. yo2 52 Soak eae ee Sa ee ene 2.19(8) | 3.00 (1) 
Kentucky. 220s. bcs eee oI ER Se ee ee Sees eee 3.82 (24) | 4.09 (29) 
TPETITICSSOD oe ha ale a era pe ae a OE oe © RE nn Se 2.29 (13) | 2.80 (33) 
North Garolina. 2 2 52 eee a ee ee ee 3.70 (5) 
‘Average of 6)Stales: 2-305. - 2-2 se eee ee ee ee eee 3.04 (53) | 3.51 (79) 
Lake States: 
Michigan— 
Upper Peninsulas.2-s 22225222 2 sae ren oe eee ee 4.03) (19) Cleo 
lower Peninsala? 2226228 282 ae ee ee $..34 (62)'\ |. eee eee 
ponthern tier Of COUNtIESE sen eee eee Leg ee ape eR 9:67: (6). Noe 
State averages. oo 22s sssuee se ce ee eee 1-49 (81) eS Baw?) 
Wisconsin ..2 22. f2 2 Se be ee eee ee ee nee 4.72 (76) 5.01 (112) 
Minnesota... 522.2.12. 223322 a See ee ee eee re 4.22 (9) 6. 70 (33) 
Average 01.3 States:cs1o22 2 oe a ee ee ee ee 6.10 (172) 6. 61 (227) 


Note.—The numerals in parentheses indicate the number of reports on which the averages are based. 
Taken from Department of Agriculture Bulletin 285, The Northern Hardwood Forest, Table 12. 


VALUE OF STANDING TIMBER. 


Census reports on manufactures for 1899 give a stumpage price 
for elm of $3.43 per thousand board feet for Michigan and $2.39 for 
Missouri, and an average for the United States of $3.30. In the 
report for the year 1904 the price had risen to $5.58 per thousand 
for the United States. Census figures for later years are not avail- 
able. Table 14 gives average stumpage values of elm by States and 
groups of States for 1907 and 1912. These figures are averages of 
estimates by timberland owners. Reports of actual sales of stump- 
age in 1912 collected by the Forest Service give an average price of 
$8.40 per thousand board feet in the Northeastern States (Maine, 
New Hampshire, Vermont, Massachusetts, New York, and Penn- 
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sylvania), $5.87 in the Lake States (Michigan, Wisconsin, and Min- 
nesota), and $3.41 in the Southern States (Maryland, Virginia, West 
Virginia, Kentucky, Tennessee, and North Carolina). Although 
based on many reports of actual sales, these figures show only general 
tendencies of stumpage prices in these three regions. 

Elm stumpage is now largely bought up by slack cooperage and 
basket manufacturers, etc. Factories which can not use other woods 
in place of elm can usually afford to pay better prices for it than can 
the lumber manufacturers. An average price paid for soft elm on 
the stump by factories in southern Michigan would be about $12 
per thousand board feet. The logs usually bring from $15 to $20 
at the factory. In the lower Mississippi Valley the prices are some- 
what lower. Firms cutting their own timber in that section figure 
that elm logs are worth about $8 per thousand board feet at the 
mill. This is about what it costs to cut and transport to the mill, 
allowing for stumpage only $1.50 per thousand feet, for which mnie 
. hardwood timber has been purchased in that region. A good quality 
of elm stumpage, of course, brings a much higher figure, depending 
on quality, amount, accessibility, etc. Rock-elm stumpage ordi- 
narily sells for from $15 to $20, and at the factory the logs sell for 
about $25 on the average. A high grade of rock elm sells for higher 
prices for special purposes. It is reported that as much as $65 per 
thousand has been paid in southern Michigan for rock-elm stumpage, 
only choice trees here and there being selected. 


COST OF LUMBER PRODUCTION. 


Since elm is commonly manufactured into lumber along with other 
woods with which it grows in mixture, the cost of converting it into 
lumber is difficult to ascertain. A theoretical cost can of course 
be obtained by subtracting the stumpage value from the mill-run 
value of the timber at the mill. For instance, subtracting the 1912 
value of elm stumpage in Michigan (Table 14), which is about $9, 
from the average mill-run value of soft elm lumber, which is ap- 
proximately $25, leaves $16, which represents the cost of production 
per thousand board feet, including the lumber manufacturers’ profit. 

Portable sawmills in Michigan generally charge from $4 to $4.50 
per thousand board feet for sawing. The lumber produced by these 
mills, however, is often not well manufactured, and not so valuable 
for many purposes as that turned out by large stationary mills. 
There is also usually more waste in the portable mill. 


MARKETS. 


Elm timber may be disposed of on the stump, in the log, or in the 
form of manufactured lumber. Considerable quantities are sup- 
plied from woodlots by farmers who sell the logs to wood-using fac- 
tories or to local sawmills. 


1 These prices were compiled, in part, from quotations furnished by the Michigan Agricultural College, 
Lansing, Mich. 
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Slack-cooperage factories afford a good market for elm in the log, 
They demand sound, straight-grained timber with clear boles and 
few knots. Hoop makers in the lower Mississippi Valley generally 
pay from $12 to $18 per thousand board feet for delivered logs, 
depending on the quality. A good grade of elm logs delivered at 
the railroad in Arkansas should bring $15 a thousand board feet log 
scale. Manufacturers are often able, however, to secure their elm 
at a lower figure. Factories along the Mississippi River can usually 
secure mixed hardwood logs in rafts, including elm, gum, cotton- 
wood, sycamore, and ash, for from $8 to $10 a thousand board feet. 
A good grade of elm logs when sold alone will usually bring from $13 
to $14 per thousand feet. Slack-cooperage firms are often able to 
buy mixed timber, including elm, on the stump at a low figure and 


transport the logs to the factory at a total cost of $8 a thousand, 


including the stumpage price. In Michigan and Wisconsin about 
$20 per thousand is the usual price for good-quality logs delivered. 
Hoop factories can use the logs as small as 12 inches in diameter at 
the small end, and the usual lengths are 12, 14, and 18 feet. 
Factories making baskets and fruit and vegetable packages con- 
sume large quantities of elm in the log and generally pay on the 
average about $18 a thousand in southern Michigan and Wisconsin. 
Cheese-box factories get practically all their wood in -the log, and 
the elm is purchased at an average price between $15 and $16 per 
thousand. Such factories can utilize low-grade material. These 


prices are for soft elm logs f. 0. b. factory. Where there is a demand 


for rock elm in the log, a better price should be secured than for the 
soft elm. A good quality of practically clear rock elm in the log 
may bring a high price where it is necessary for the manufacture of 
certain products, as for parts of vehicles. 

There was formerly a good demand for high-grade cork elm in the 
log or bolt by wheel makers for hubs, but this demand is now com- 
paratively small. Pieces in the round as small as 4 inches are util- 
ized, and material must be practically clear. 

Elm logs are often sold according to grade. The Hardwood Manu- 
facturers’ Association of the United States specifies three grades of elm 


logs: No. 1, select, and No. 2. No. 1 logs are 24 inches and over in ~ 


diameter, select are 18 inches and over, and No. 2 are 16 inches and 
over. The grade is otherwise determined, in each diameter, by the 
number of defects. Bright sap is not considered a defect. Pur- 
chasers often have log specifications of their own, which are altogether 
different from those just given, and are suited to their own require- 
ments. 

Where there is a considerable amount of elm and other good saw 
timber, it may be more profitable to convert it into lumber than to 
dispose of it in the log. It should be remembered, however, that 
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well-manufactured lumber is much more valuable than lumber 
that is poorly manufactured. Some of the product turned out by 
portable sawmills can not command good prices for this reason. It 
usually pays well to exercise care in securing exact and uniform sizes 
of lumber. Graded lumber can usually be sold at a higher price 
than the ungraded or “mill run” because its quality is better known. 
The manufacturer can also generally use the graded stock to better 
advantage, because it is better suited to his special requirements. 

Manufacturers of vehicle stock buy considerable cork and white 
elm, and a good price can usually be obtained for high-grade material. 
There is a good demand by automobile body makers for thick material 
of cork elm and for white elm suitable for bending. Chair factories 
also use considerable elm in bent work and can generally utilize large 
amounts of No. 1 common and better grades. Manufacturers of 
other elm products, such as furniture, chairs, church pews, and agri- 
cultural implements, also usually buy graded lumber to meet their 
requirements. Factories often buy a certain combination of grades. 
Furniture factores, for instance, often buy a ‘“‘No. 1 common and 
better’ grade. Some factories find it an advantage to buy as low as 
‘No. 3 common and better’ and use the lowest grade for crating. 

Timber owners often can secure valuable information on markets 
from State foresters, forest and agricultural schools, and the United 
States Department of Agriculture. Lists of uses for elm are given 
on pages 39 to 43 of this bulletin. 


ELM IN THE WOODLOT.? 


With the great modern reduction in the timber supplies of the 
country, the farm woodlot has constantly gained in importance as a 
source of timber for both local and general consumption. Elm, 
_ while rarely very abundant in woodlots, is still of frequent occurrence 
in them.? The different kinds are rather alike in their growth needs. 


1 Woodlot owners should secure Farmers Bulletin 715, “‘Measuring and Marketing Woodlot Products.”’ 

2 Prepared by E. H. Frothingham, Office of Forest Investigations. 

3 Anidea ofthe degree of prevalence ofelmin woodlotsis givenin the following statement, compiled from 
reports of woodlot ownersin different Statesand counties. The figures have no relation to the abundance 
ofelm, but simply give the percentage of the woodlots examined which contained elm, whether in large or 
in small quantity: 

Percentage of woodlots eramined which contained elm. 


Region. 


Per cent. 
Netihersigis eonnecticut;cWwandham County) 222.222 2 hsere sc oe) 22) sees ee te i es ees 11583 
INokiiwvestennavenmontichranmitin County )s. 2-0-2. --6- = gos oon hn ee we ee bee cece ens 8.2 
Northern Indiana (Kosciusko County)..........-....---.------- gee Meee AER AR ee & Lae 53.3 
Cem RaMinaT HATA SOM County pte eee tee, aes Se ds Sete ISS? 0 6a) 2S Seo ieee 68. 4 
Suse mapa ae ACkSOMICOUNLY) eae e es ee ee ee ee Se oe oct soe tee sce anes 16.2 
Senjrinwtcconsimearathoni@ounty)s 955 2k teens e895. SS 2852 fas be. oenide eee ee see eines ~ 46.8 
SeughentMannesota(Melcod County at 422 fee oe eee aoe oie nie hee os) oe soe See sei oe 84.0 
Basten Owanlones @OlulGy,)< ne: ene ee eee ae ee aes gee eee lac os. tao secs Se oes esse ste Dose 
[SoutheasterneNebraska (Gage County) 22-2 = 45-2 42 soe 052 ooo bse wee bene ee tiesne ee snes Sees 54. ; 

40. 


Cenbtamtennessee Chuthertord: County) sae oe a= asses one cs oe oS - es Soon = - st Sees en Ss e= enn =- 
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All need much light, and so do best when their crowns are well above 
those of their neighbors. This is the usual position of white elm, at 
least, in the old-growth forests. All make their best growth in good 
deep, fresh, or moist soil with good drainage, but will succeed even 
on upland sandy or stony soil, if not too dry and shallow. Where 
creeks run through woodlots, elms are more apt to be found along 
their borders among such trees as maple, beech, birch, white and red 
oaks, and basswood. Among the oaks, hickories, pine, etc., which 
commonly occupy the drier sites, elms are usually rare or absent. 
In woodlots in river bottoms white elm is often one of the most 
abundant trees, growing among cottonwoods, silver maples, syca- 
mores, and other moisture-loving species. 

Most of the woodlot elm is white elm, especially in the region north 
of central Ohio, Indiana, and Illinois. This is rather unfortunate, 
since for woodlot purposes white elm is probably the least useful 
of the three common species (white, cork or ‘‘rock,”’ and slippery or 
“red” elm). Its growth rate, while only moderate, is more rapid 
than that of the other species, but the usefulness of the wood for 
farm purposes is less. It is less desirable than slippery elm for fuel, 
and probably somewhat less resistant to decay and therefore less 
useful for fence posts, sills, etc. For lumber or bolts intended for 
wagon manufacture and similar purposes, cork elm is, of course, 
superior to the other species. 

Where mature elm of either of these three species, or young, thrifty 
trees of cork or slippery elm are present in a woodlot they should be 
counted a resource; but it is often of doubtful advisability to plant 
elm or attempt to secure natural reproduction, for the purpose of 
producing wood. Efficiency in woodlot management or planting 
demands careful discrimination as to species, and various species of 
oak, pine, etc., may often be better material, depending on soil, 
drainage, and economic conditions, than elms. Before making the 
choice as to trees to be planted or favored in woodlots, owners should 
secure whatever information is available with reference to the differ- 
ent useful species and the conditions under which each is worthy of 
selection. Advice on such questions can usually be obtained easily 
from State foresters in the States which employ them, from forest 
schools, or from the Forest Service, United States Department of 
Agriculture.’ 

SUMMARY AND CONCLUSIONS. 

The value of elm wood for special purposes is due to its strength, 
excellent bending qualities, and high degree of ability to stand shock. 
These properties make it valuable for hoops of various kinds, basket 


1 The following bulletins of the United States Department of Agriculture contain information which 
may be of use to woodlot owners in this connection: 
Bulletin 153, “‘ Forest Planting in the Eastern United States.” 
Bulletin 481, ‘‘Status and Value of Farm Woodlotsin the Eastern United States.” 
Farmers’ Bulletin 711, ‘‘Care and Improvement of the Woodlot.”’ 
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rims and handles, bent work in vehicles and chairs, and framework 
of such products as furniture and agricultural implements. 

Elm is becoming scarce, and consequently higher priced. In the 
region of the Great Lakes, where the largest supply has been, fac- 
tories often find it difficult to get a sufficient quantity, and many of 
them have been forced to remove to the lower Mississippi Valley 
region for a new supply. 

A fairly constant, though probably diminishing, supply of elm is 


assured for a long time to come because the different elm species, 


taken altogether, have a wide range and form an appreciable per- 
centage of the mixed hardwood stand throughout the eastern half 
of the United States. In many strictly agricultural areas elm is 
often found near streams and on lands not suitable for’ tilling. 
Farmers’ woodlots, which have furnished a large part of the past 
supply of elm, can not be depended upon, however, for a constant 
future supply, because farmers will prefer more rapid growth and 
more widely useful species. 

The future use of elm will be restricted for the most part to those 
purposes for which other species are not satisfactory. On account 
of the higher price and increasing scarcity of the supply, manufac- 
turers are substituting many other woods for elm where this is 
possible. 

Elm in the log can be best utilized for hoops, parts of baskets, 
and such articles as cheese-box rims. A good grade of elm is required 
for bent work by manufacturers of different kinds of vehicles and 
furniture. The cork elm and dense second-growth material of other 
elm species is particularly in demand by vehicle makers, especially 
automobile-body manufacturers, and for certain kinds of wooden- 
ware articles. Large amounts of low-grade elm are used by factories 
for crating. 

Timber owners are often enabled to find a suitable market by 
writing to the Forest Service, United States Department of Agri- 
culture, and to State forestry officials. 


CLASSIFIED USES OF ELM IN DIFFERENT WOOD-USING INDUSTRIES. 
WHITE ELM. 


Agricultural implements.—Cultivator frames, cultivators, drill boxes, fishbacks, 
harrows, hay balers, hay racks, hayrakes, plow handles, machine platforms, potato 
diggers, press racks, root cutters, seeder rims, shoveling-board cleats, spraying ma- 
chines, stump pullers. 

Baskets and crates.—Bails, basket; bands, basket; bottoms, basket; baskets, banana; 
baskets, bushel; baskets, fruit; baskets, grain; baskets, grape; baskets, shipping; 
baskets, splint; baskets, split; baskets, vegetable; baskets, waste; box shooks; boxes, 
apple; boxes, candy; boxes, cigar; boxes, comb; boxes, knife; boxes, seed; boxes, 
trunk; boxes, veneer; boxes, wheelbarrow; boxes, woven; cases, egg; cleats, bottom; 
crates, bushel; crates, egg; crates, onion; crates, potato; crating; crating, automobile; 
crating, buggy; crating, carriage; crating, wagon; frames, banana carriers; hampers, 
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banana; hampers, clothes; handles, basket; hoops, basket; packages, fruit; packages, 
vegetable; packing, fruit. 

Brushes.—Brush backs; brush blocks. 

Car construction.—Car repairing; cars, electric; locomotive cabs, interior; railway 
coaches; tie plugs. ; 

Dairymen’s and poulterers’ supplies.—Brooders; cheese-box frames; cheese-box rims; 
cheese boxes; coops, chicken; dashers; incubators; poultry roosts. 

Dowels.—Dowels. : 


Elevators.—Elevators. 

Equipment, playground.—Bent hammock spreaders; hanacees porch; merry-go- 
round parts. 

Frames and molding.—Moldings, picture. 

Furniture and fixtures.—Bed rails; Bible stands; bookcases, inside cork; cabinets; 
cabinets, medicine; cabinets, seed; cabinets, toilet; carvings; chair backs; chair bot- 
toms; chair frames, upholstered; chair rods; chair-seat frames; chair seats; chair stock; 
chairs, bent; chairs, kitchen; chiffoniers; china closets, inside work; church furni- 


ture; commodes; commodes, inside work; costumers; cots; couch frames; couches; 


cribs; cupboards; davenport frames; davenports; drain boards; drawer ends; drawer 
sides; drawer tops; dressers; fixtures; fixtures, bank; fixtures, bar; fixtures, barber 
shop; fixtures, office; fixtures, store; furniture frames; furniture frames, upholstered; 
furniture, office; ice boxes; ice chests; kitchen-cabinet backs; kitchen-cabinet parti- 
tions; kitchen-cabinet posts; kitchen-cabinet shelves; kitchen cupboards; kitchen 
safes; lounge frames; mission furniture; music cabinets; opera chair backs; opera-chair 
seats; parlor cabinets, inside work; pew backs; pew ends; pew seats; pigeon-hole 
cases, desk; pulpits; refrigerators; rocker frames; rocker runners; rockers; shelves; 
showcases; sideboards; sofa frames; spring-bed frames; stands; table frames; table 
legs; table slides; tables; tables, billiard; tables, communion; tables, extension; tables, 
kitchen; tables, library; tables, parlor; wall cases; wardrobes. 

Handles —Handles; handles, cant-hook; handles, crosscut saw; handles, peavy; 
pike poles. 

Instruments, musical—Banjo necks; binders, piano backs; organs; piano baciee: 
piano benches; piano bridges; piano posts; piano stools. 

Insulator pins and brackets —Insulator pins. 

Laundry appliances —Ironing boards; wash benches; washboards; washing machine 
dashers; washing machine parts. 

Machine construction —Folding machines; hose menders; machinery construction; 
power pump skids; roll paper cutters. 

Machinery and apparatus, electrical —Apparatus parts, electric; telephone accesso- 
ries; telephone apparatus. 

Patterns and flasks —Flasks; flasks, foundry. 

Planing-mill products —Beams; finish; flooring; floors, cellar; interior finish; mold- 
ing; sheathing. — 

Printing material—Cases; printers’ cabinets. 

Pulleys and conveyors —Pulleys; packing strips. 

Pumps.—Buckets, pump. 

Saddles and harness —Cantles, saddletrees; hames; horse pokes. 

Sash and doors.—Grain doors. 

Ship and boat building —Boat ribs; boats; boats, motor; boats, row; canoe-boat 
bottom boards. 

Signs and supplies —Signboards; signs, advertising. 

Slack cooperage —Headings; head linings; hoops; staves. 

Sporting and athletic goods —Tennis frame throats; billiard tables. 

Tanks and silos —Silo rims. 

Toys.—Furniture, toy; sleds, toy. 
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Trunks and vehicle parts—Automobile bodies; automobile-body framework; auto- 
mobile body seat frames; automobile bows; automobile doors; automobile dusters, 
automobile floor boards; automobile running boards; bentwork; carriages and auto- 
mobiles; bob sleds; buggy bows; buggy cushion frames; buggy hubs; cart trees; cutter 
bodies; cutter frames; doubletrees; eveners; eveners, wagon; go-cart rods; handles, 
cart; hubs, vehicle; hubs, wagon; hubs, wheelbarrow; rims, bicycle; singletrees; sled 
beams; sled runners; sleds, hand; sleds, mountain oscillator; sleigh runners; sleighs; 
spokes, wagon; stone boats; vehicle bodies; vehicle frames; wagon-bottom stock, 
wagon bows; wagon cleats; wagon repairing; wagon tongues; wheelbarrows. 

Woodenware.—Bails, bucket and pail; barbers’ checks; bushel measures; cheese 
boxes; coat hangers; game boards; hoops, bucket; hoops, woodenware; ironing boards; 
ladders; pails; pastry: boards; pastry sets; plugs, paper roll; riddle rims; rungs, ladder; 
sieve rims; sleves, ash; sleeve boards; splints; traps, mouse; traps, rat; tubs. 


SLIPPERY ELM. ; 


Agricultural implements —Compressers, hay balers’; doubletrees, plow and harrow; 
drill boxes; eveners; eveners, plow and harrow; harrow parts; hay baler parts; hay 
loader parts; hayrake parts; hoppers; machine handles; plow handles; seeder boxes, 
farm implements; vane slats, windmill; wheel slats, windmill. 

Baskets and crates —Baskets; box shooks; boxes; boxes, woven-wire; cases, egg; 
crates; crating; handles, basket; rims, basket. 

Dairymen’s and poulterer’s supplies —Butter-churn bows; butter-tub rims; stock 
racks. 

Dowels. —Dowels. 

Elevators —Elevator platforms. 

Equipment, playground —Bent hammock spreaders; lawn swings. 

Furniture and fixtures —Buffets; church pews; fixtures; kitchen-cabinet shelving; 
kitchen cabinets; panels, veneered; refrigerators; rockers, chair. 

Handles —Handles. 

Instruments, musical—Banjo rims; piano backs; posts, piano backs. 

Machine construction.—Engine skids; flour-mill machinery parts; gasoline-engine 
trucks; machine platforms, vender machines. 

Pumps.—Sweeps. 

Saddles and harness.—Neck yokes; ox yokes; saddletrees. 

Slack cooperage.—Headings; hoops; staves. 

Trunks and valises.—Trunks. 

Vehicles and vehicle parts.—Bent panel backs, light vehicle; bentwork, carriage; 
hounds, vehicle; hubs; hubs, light vehicle; hubs, wagon; singletrees; sleigh runners; 
trucks, hand; wagon beds, coal; wagon reaches; whiffletrees. 

Woodenware.—Game traps; ladders; ladders, store; lard tubs; mouse traps; rat 
traps; riddle rims; sieve frames; sieve rims; step chairs. 


CORK ELM. 


Agriculture implements.—Crossbars; doubletrees, plow and harrow; eveners; eveners, 
plow and harrow; feed cutters; grain boxes, corn planters; harrow parts; hay baler 
parts; hay-loader parts; hay racks; hayrakes; hoppers; hoppers, grain; machine handles; 
thrasher posts; wheat drill boxes. 

Baskets and crates.—Baskets; baskets, vegetable; box shooks; boxes; boxes, cigar; 
boxes, packing; boxes, woven wire; cases, egg; crates; crating’ hoops, basket; rims, 
- basket. 

Car construction.—Car construction; dump cars. 
Dairymen’s and poulterers’ supplies.—Butter-tub rims; churns, butter. 
Dowels.—Dowel rods; dowels. 
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Elevators.—Battens; beams, elevator cars; boxes, weight, dumb waiter; cleais, 
dumb waiter; elevator platiorms; guide posts, dumb waiter; guide rails, dumb waiter; 
overhead beams, dumb waiter; shelves, dumb waiter. 

Equipment playground.—Lawn swings. 

Furniture and fixtures —Butfiets, inside work; chairs, wicker; kitchen cabinets; 
pews, church; posts, seat; rockers, chair; settees; settees, bent wood; tables, bent wood. 

Handles—Handles; handles, file; handles, machine; handles, snow shovel; scythe 
snaths. | 

Instruments, musical.—Piano cases. ' 

Machine construction—Engine skids; friction blocks, derrick; friction blocks, 
hoisting machine; gear parts, flour-mill machinery; grist mills; platforms; trucks, 
gasoline engine. 

Machinery and apparatus, electrical —Telephone pins. 

Planing mill products —Interior finish. 

.Printing material.—Printers’ cabinets. 

Pulleys and conveyors —Cable rollers. 

Saddles and harness.—Cantles; neck yokes; saddletrees; stirrups. 

Ship and boat building —Boats; launch-wheel drums; steering wheels. 

Slack cooperage.—Headings; head linings; hoops; staves. 

Sporting and athletic goods —Horizontal bars. 

Trunks and valises—Sample cases; trunk slats; trunks. 

Vehicles and vehicle parts Automobile bent seats; automobile body parts; auto- 
mobile door pillars; automobile seats; baby carriages; bent frame backs; light vehicles; 
bent work; bob sleds; bows; buggy frames; cutter bodies; cutter frames; cutter runners; 
cutter stock; eveners; handcar frames; hand trucks; hounds, light vehicle; hounds, 
vehicle; hub blocks; hubs; hubs, carriage; hubs, light delivery wagon; hubs, light 
vehicle; push cars; railroad-velocipede handles; reaches; reaches, light vehicle; 
singletrees; sled knees; sled runners; sled runners, bent wood; sleds; sleigh bodies; 
sleigh runners; sleighs; spokes, wagon; truck rims; vehicle bodies; vehicle frames; 
wagon beds, wagon gears; wagon spokes; wagon tongues; wheel rims; wheel rims, 
automobile; wheelbarrows; whiffletrees. 

Woodenware.—Bails, pail and bucket; chairs; step ladder; hoops, bucket; hoops, 
pail; hoops, woodenware; ladder rungs; ladders; lard tubs; mouse traps; sieve frames; 
sieve rims; sifter handles; stepladders; stools, stepladder; tent pins; tent slides; 


tubs, lard. 
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Agricultural implements —Agricultural implements (bent wood). 
Baskets and crates.—Boxes; crates. 

Furniture and fixtures —Cabinet legs; bed slats. 

Slack cooperage.—Staves; hoops. 

Trunks and valises.—Suitcases; trunks. 

Vehicles and vehicle parts.—Carriage shaits; wagon hubs; wagon poles, 
Woodenware.—Hoops. 

Saddles and harness.—Saddletrees. 


ELM. 


Agricultural implements.—Cradles; cradle bows; feed tables; grain drills; harvesters; 
hay racks; mower poles; reaper poles. 

Baskets and crates—Basket bottoms; basket covers; baskets; baskets, banana; 
baskets, fruit; baskets, grape; baskets, vegetable; boxes; boxes, cigar; bread-box 
slats; cases, egg; cases, fruit; crates, bushel; crates, fruit; crates, vegetable; crating; 
crating corners; crating posts; hoops, fruit package; hoops, vegetable package; package, 
fruit: package, vegetable; trays, grape. 
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Car construction.—Pullman-car repairing. 

Caskets and coffins.—Coflins. 

Dairymen’s and poulterers’ supplies.—Cheese-box heads; Sirecs box hoops; coops. 

Equipment, playground.—Croquet sets. 

Furniture and fixtures.—Bed slats; bent work; cabinetwork; cabinets; camp furni- 
ture; chairs; chairs, children’s; church furniture; couch frames; desks; drawer bot- 
toms; fixtures; fixtures, store; framing, rattan furniture; furniture frames; refriger- 
ators; rockers; seats, church pews; shelves, school desks; show-case bottoms; show- 
case panels; show-case tables; soda fountains; tables. 

Gates and fencing.—Gates; fencing. 

Handles.—Handles. 

Instruments, musical.—Organs; panels, musical instruments; piano cases; plano 
parts; pianos; pipe organs; talking-machine horns. 

Instruments, professional and scientific.—Too! chests. 

Laundry appliances.—Laundry appliances. : 

Machine construction.—Horsepower; machine construction; paper-mi!l supplies. 

Planing-mill products.—Finish; interior finish; planing-mill products. 

Printing material.—Printers’ supplies. 

Pulleys and conveyors.—Conveyors; pulleys. 

Sash and doors.—Sash. 

Ship and boat building.—Barges; boat frames; boats; ship building; ships. 

Sporting and athletic goods.—Sporting goods. 

Toys.—Boys’ sleds; boys’ wagons; toys. 

Trunks and valises.—Trunks. 

Vehicles and vehicle parts.—Automobile bodies; axles; bows, bending; felloes; fram- 
ing, baby carriage; hubs; sled; spokes; vehicle poles; wagoas; wheel rims; wheel- 
barrows; whiffletrees. 

Woodenware.—Grain measures; hoops; kegs; kits; oil-can jackets; pails; pails, tobacco; 
tubs; woodenware. 
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